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Louisiana hae declared war on woods 
arson . . the cause of more than 60% 
of the state’s 10,000 forest fires suffered 
each year. With damages of several mil 
lion dollars lying in the wake of the woods 
arsonist’s destructive burning, forestry 
leaders and other progressive citizens aré 
rising up in protest and demanding that 


something be done. 


Louisiana is taking an active part in the 
coming Southern Forest Fire and Woods 
Arson Conference to be held in New Or 
leans on April 13 and 14 and believes this 
will be the foundation upon which the 
solution to the South’s arson problems will 
be found. 


In the meantime, however, the Louisiana 
Forestry Commission, the state agency in 
harge of protecting the state’s 16-million 
acres of forest lands, has sent out its own 
vanguard: a seven-man arson squad that 
is methodically catching arsonists in the 


ict of setting fire to precious timberlands. 


Despite a horrible forest fire record for 
the past 50 years, Louisiana is growing 
more timber per acre of forest land than 
any other state in the South! Predicted to 
be the hub of the future forest industrial 


empire, the Bayou State already boasts 
eight pulp mills and there’s reom for more. 
The recent U.S. Forest Survey showed that 
Louisiana is now producing almost twice 
is much timber as she’s using. 


Keeping pace with the rapidly moving 


forest industry is the state forestry com- 
mission which has succeeded in cutting 
the average forest fire size in half during 
the past 10 years. Next goal: cut the fire 
occurrence in half with a combination of 
efforts and 


< epped-up fire prevention 


strict law enforcement. 


LOUISIANA FORESTRY 
tribution to this series does not necessarily 


COMMISSION con- 


constitute endorsement of Southern Glo 
products. 


The manufacturers of Southern Glo salute 
Louisiana and the states joined with it in 
the Southern Forest Fire and Woods Arson 
Conference. 


Southern forests, among the world's most 
productive, are literally the birthplace of 
tree-marking paints. The free booklet, 
‘Marking Trees with Paint’, discusses many 
of the practices and conveniences paint af- 
fords foresters everywhere, today. 


car gts Ty, 


4 


... Where the woods burner 


is called a criminal! 


Perhaps the newest convenience is the 
Southern Glo ready-mixed quart package 
which itself serves as a paint container to 
the Nelson paint gun. 


Southern Glo ready-mixed also comes in 
flat, easy-pour gallons and in standard 
round gallons and drums used also for 
Southern Glo paint paste and boundary 
paint. 


Write for your free copy of the bulletin, 
"Marking Trees with Paint’, or for infor- 
mation on the Southern Glo line. 


Distributed by Allen Wall Paper, 226 Jack- 
son St., Alexandria, La. 


SOUTHERN COATINGS AND CHEMICAL COMPANY, Dept. 2, Sumter, South Carolina 
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Two Methods of Thinning Young Lodgepole 
Pine in the Central Rocky Mountains 


IN 1945, 
lished on the Fraser Experimental 


Fore st 


study plots were estab 


in Colorado to evaluate dif 


ferent methods of thinning in 


young stands of lodgepole pine 
Pinus Doug! 
of the way lodgepole stands devel 
their 


shed value in the Rocky Mountains, 


/ ; > 
COnTOTTA Because 


yped and because of water 


thinning here presents several spe- 
‘ial problems 

Unlike most other species, lodge 
pole pine mas retain viable seed in 
unopened cones on standing trees 
considerable period of time 
In the 


may 


for a 
Rocky Mountains such 
remain viable for 30 
After cutting, or 
form of natural devasta 


seed 
vears or more. 
after some 
tion such as fire, has killed all or 
part of the overstory, cones open 
ind release seed. The combination 

abundant seed, adequate seed 
bed preparation, and favorable cli 
matic conditions result in a prodig- 
10.000 to 100.- 
2). The 
majority of established 


the When 


spared from fire and other destrue- 


ious number, often 
000 


seedlings per 


acre 


these are 


within first 5 years 


t 


ion, these seedlings develop into 
dense sapling and pole stands 
Intensive competition for limited 
soil moisture on the relatively poor 
sites of the Rocky Mountains does 


not permit good growth in’ such 


dense stands 


Lodgepole pine, al 
though an intolerant tree, will not 
thin itself naturally. Severe crowd 


ing of young trees of the same age 


or size results in the stagnation of 


crowth. Even when crown classes 


are rather distinet, too many trees 


persist; therefore artificial thin 


ning is needed 


Another reason for thinning in 


Forest Serviee, U. S 


Department of 
headquarters at Colo 


College 


Agriculture, with 


A & M 


rado 


overcrowded stands is to increase 


streamflow. It has been demonstra 
ted on the plots used in this study, 
that 


will significantly 


openings made by thinning 
increase the 
amount of net precipitation (most 
ly snow) reaching the ground with 
out materially increasing the loss 
impairing the 
these 
results it was concluded that under 
thinning 


voung lodgepole pine will increase 


of soil moisture or 


quality of water (7 From 


similar forest conditions 


the amount of water available for 
streamflow. 

The question is not whether to 
thin, but what kind of thinning is 
silviculturally 


economically and 


justified 


Review of Other Work 
Practically all of the cutting in 
has old 
Silvieultural inter 
therefore, directed 
toward harvest cutting and repro 
the 


region 


lodgepole pine been in 
growth timber. 
est has, been 
Thinning studies in 
Mountain 
limited and 


The first reported thinning was a 


duction. 
central Rocky 


have been sporadic 
uniform area spacing study made 
on small test plots in southeastern 
1909.2. Similar test 
plots, seattered throughout Colo- 
rado and Wyoming were thinned 
from 1911 to 1933. Beeause of the 
degree of thinning, 


Wyoming in 


variation in 
sites, stand conditions. and time 
since thinning, the data from these 
plots can be summarized only in a 
general way. They show that thin- 
ning inereased the rate of diameter 
Aeceleration 
erowth was greater on the heavily 


and 


crowth. 


thinned plots: cubie volume 


Roeser, pe Jr. 1936. Growth of lodge 
pole pine in the central Rocky Mountains. 
Rocky Mountain For. Range Exp. Sta. 
Progress Report (typed 


99 


of diameter 


R. R. Alexander 
Forest and Rang 
Experiment Station 
Fort Collins, Colorado 


Rocky Mountain 


basal area growth were greater on 
the lightly thinned plots. 

Much thinning was done during 
the time of the Civilian Conserva 
tion Corps, when it is estimated 
some 90,000 acres of lodgepole pine 
were treated. These thinnings re 
served dominant and codominant 
trees in a uniformly spaced pattern, 
usually 6 by 6 feet to 10 by 10 feet 
apart, depending upon tree height 

8). Inerement borings made in 
one of these stands on the 
velt National Colorado 
showed that for a period of 11 years 
after thinning the rate of diameter 
erowth of dominant trees doubled 
and that of intermediate trees was 
increased 3 times (6). 

Studies at Pringle Falls, Oregon, 
showed that lodgepole pine will re- 
spond favorably to thinning (3 
Ilere, diameter increment on thin- 
ned plots was from 1% to 214 times 
as great as on the unthinned plots 


during the first 12 years after thin 


Roose 


Forest in 


ning. 

A thinning study in a 77-year- 
old stand on the Kananaskas For- 
est in Alberta, Canada, showed that 
heavy thinning, removing 70 per- 
cent of the cubie volume, greatly 
accelerated growth (4). 

All these studies show that thin 
ning will stimulate but 
their application is limited because : 
(1) no attempt was made to com- 
pare different methods of thinning 
under similar stand conditions, and 


gcrowth, 


(2) there was no reported use of 


the crop tree method of thinning 


The Fraser Study 


The study reported here was con 
ducted on six 244-aere blocks in the 
main valley of the Fraser Experi 
mental Forest, between elevations 
of 8,800 to 9,000 feet. The original 
forest of lodgepole pine and spruce- 
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TABLE 1. 


Treatment 


Unthinned 
Crop tree 
Single tree 


‘Basal areas o 


‘No tally by di: 


obtained from a 


TABLE 2. 


Pre 


Treatment 


Unthinned 
Crop tree 
Single tree 


‘Cubie volume 


EFF 


Err 


ECT OF DIFFERENT THINNING METHODS ON BASAL AREA GROWTH 


sasal area 
Mean annual 
increment 


1946-53 


treatn 


1943 ) 


Post-treatment Post treatment 
1946 1953 


Square feet 


87.57 97.76 
$9.57 


87.86 33.5 


( 


85.69 


f trees 0.5 inch in diameter and larger. 
ameter classes was made on the unthinned plots in 1946. 
straight interpolation between 1943 and 1953. 


Values were 
] 

line 
Foor VoLuM! 


DIFFERENT TH METHODS ON CUB 


GROWTH 


ECTS OF NNING 


Volume 


Mean annual 
increment 
1946-53 


Post-treatment 


treatme¢ 


Post-treatment 
(1943 } 


i946 195 


1,031.30 1,235.84 
1,002.96 


1,035.37 $45.33 


5718.17 
959.11 


S0O3.09 


HoH Oo 


of trees 0.5 inch in diameter and larger, entire stem less bark. 


“No tally by diameter classes was made on the 


were obtained from a straight line interpol 


1910 and then 


large area 


fir was cut over In 


burned. <A 


dense second vrowth logepole pine, 


came in to 


which at the time of thinning aver- 
iged about 35-years old. 

The individual blocks sample a 
site conditions 


wide range of 


Slopes vary from 2 to 25 percent ; 
all 
Original stand density 


2580 to 7.300 stems 


and aspect embraces compass 
directions. 
was between 
$200 
The 
per 


>and 


with an average of 
variable 
103.3 sq. ft 


ere; the minimum, 55.8 sq. ft 


per acre, 
Basal area was less 


maximum was 


the mean, 87.0 Sq. ft Soils were 


leveloped from textured 


coarse 
glacial outwash 


The 


three 1 


blocks were divided into 
plots, each 
rounded by a 35-foot isolation strip 
that received the same 
as the plot. Treatment 
domly assigned. One plot in each 


block was left unthinned as a 


j-acre sur 
treatment 
Was ran 
eon 
trol; the remaining two were thin 
ned by different methods 


Thinning Treatments 


kinds of thinnings 


One, 


Two were 


made designated aS single 


tree, was a complete or uniform 
‘utting was 
This 
was principally a low thinning that 
630 of the 


codominant 


area thinning in which 


done in all parts of the stand 


reserved an average of 


better dominant and 


Trees per acre, 


spaced about 8.5 feet 


ition between 


unthinned plots in 1946. Values 


1943 and 1953 


All other trees were cut. 
method 
Competing 


apart 
The 


ree 


second was a crop 


; 


thinning trees 


were cut only around = selected 


dominant or codominant trees. 
Openings about 16 feet in diameter 
were made around each of approxi- 
mately 
21 feet 
fringe trees outside the cleared cir- 


ele 


were 


100 trees per acre, spaced 
apart. The remaining, or 
each tree 
Selection of 


surrounding 
left 
crop trees was based upon their ap 


erop 


standing. 


parent growth potential, with spa 
ing a secondary consideration 
Thinning was completed on all 
plots in 1945. Basal area per acre 
reduced 42 the 
crop- tree plots, and 62 percent on 
the plots ; 
stems per acre was reduced 52 and 


was percent on 


single-tree number of 


x4 percent, respectively 


Growth Response 


Two methods of determining the 
response to release were 


The first (the total 
has been described 


crowth 
used. stand 
method 
where by Thorne.* 

Total method 


made a comparison of the growth 


els 4 


stand Thorne 


of all trees in the stand during a 
period of 7 years after treatment, 


‘Thorne, T. 1954. Growth aspects of 
thinned young lodgepole pine. A thesis 
submitted in partial fulfillment for a de 
Master of Forestry. School of 
Resources, University of Mich 


gree of 
Natural 
tv d 
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and showed all diameter classes 


were about equally stimulated by 


both kinds of thinning. Mean an 


+ 


nual diameter growth per tree on 


the single tree plots was 3 times 
that for all 


the unthinned plots ; on the crop 


ereater than trees on 


alone, growth was 5 times 


trees 
greater. But when crop and fringe 


trees were combined, growth per 
tree on the crop tree plots Was only 
slightly greater 

Table 1 
different 


puted by Thorne. 


vives basal area data 
treatments as com 


Ile that 


mean annual basal area growth per 


for 
found 
acre on thinned and = unthinned 
plots was not significantly different, 
despite the fact that both thinning 
methods heavily reduced average 
basal area per acre 

Cubic-foot volume figures from 
the same source are given in Table 


2 Mean cubie volume growth 


per 
acre was significantly greater on 
the unthinned plots, but stand in 
crement on the thinned plots was 
fewer and better 
There 


difference in 


concentrated on 


quality stems. was no 


S12 
nificant volume 


crowth between single and 


crop tree thinning. 
method C 
paring the average rate of growt) 


for all trees exaggerates the bene 


Om 


Comparable tree 


fit of thinning, because the removal 


and slow growing 


trees automatically raises the 


of suppressed 
iver 
age rate of growth regardless of the 
effect of Selection of 
trees of comparable size and con 
the thinned 
thinned stand is a fairer compari 
A second method of deter- 


was 


thinning. 


dition in and un 


son 7) 


mining thinning response 
based on this concept 

In the fall of 1953 trees were se 
lected from each of the single tree 
and unthinned plots to correspond 
number, 
The 
trees on the crop-tree plots and 
with 


were 


with crop trees in spac 


ing, and apparent health crop 
trees selected to correspond 
the 
tagged, and increment borings were 
height. <A total of 
164 in 
(this 
about 100 trees per acr 
Mean 

the 


them on other plots 


made at breast 
$92 


was 


trees, each treatment 


involved amounts” to 
trees 
18 


tagged 


diameter of 


on erop tree plots Was 
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inches; on the unthinned plots 5.0 
inches; and on the single-tree plots, 
».4 inches. The average diameter of 
trees on the individual plots did 
10t vary more than one diameter 
class from the treatment mean. As 
eight growing seasons had passed 
comparative ring 


since thinning, 


count and growth measurements 


were made at 8-year intervals be- 
fore and after thinning. 
thinning, 


Prior to average an 


vrowth of tageed 
and un 


thinned plots was 0.10 inch 


nual diameter 


trees on the single-tree 
Crop 
trees were growing at an average 
rate of 0.09 inch Table 
3 There differ 
ences in the diameter 
erowth between blocks, but differ 


per year 
were significant 
rate of 


ences within individual blocks ap- 
peared negligible. 

After 
all treated plots showed a definite 
response to release. This 
parent the first year and continued 
throughout the 8-year post-treat- 
ment period. Diameter 
f the best 100 
the single-tree plots was about 
that of 


thinning, tagged trees on 


Was ap 


increment 


trees per acre on 


» 
times as great as 


rable 
the crop-tree plots diameter growth 


com pa- 
trees on unthinned plots; on 
was 114 times as great. In inches, 
iverage annual diameter growth on 
single tree plots increased to 0.15 
ind on crop-tree plots to 0.12. At 
the same time, diameter growth on 
the unthinned plots decreased to 
9.08 inch per year. 

Differences in growth response 
between the two types of treatment 
significant at the 1 
level, and 
that level 
pretreatment 


was percent 
remained significant at 
after the 


erowth 


variation of 
had 


covariance 


rates 
been eliminated by 
analysis 

The benefits of thin- 


can be roughly estimated by 


eventual 
ning 
‘alculating the years required, fol 
lowing thinning, for the average of 
the best 100 trees per acre to reach 
merchantability (10-inch diameter 
class). If the initial rate of growth 
continues time requirements would 
be as follows: 

Years after Total 

thinning age 


Thinning 
treatment 
Single tree 38 73 
Crop tree 165 R] 


None 64 99 


TABLE 3. 


10] 


AVERAGE ANNUAL DIAMETER GROWTH OF TAGGED TREES, 8 YEARS BEFORE 


AND 8 YEARS APTER THINNING 


No. of 
trees per 
plot sefore 


Single tree 
After 


( ‘rop tree 


Before 


Average 
for Block 
After 


Control 


After Before After sefore 


Inches 


0.14 


0.17 
13 18 
09 


) 
Ud 


.08 13 
] 


for the treatment .10 


Discussion and Conclusions 


The larger initial response from 
thinning due 
largely to the reduction in number 


single-tree may be 


of stems per acre, causing a de- 
crease in competition for soil mois- 
ture. Openings around tagged trees 
both 


single-tree 


the same size in 
but the 
plots averaged only 630 stems per 


were about 


treatments, 


acre compared with an average of 
2.072 crop and fringe trees per acre 
on the cron-tree plots. 

The 
be thinned 
Crop tree thinning was in- 


crop-tree plots would not 


again under manage- 
ment. 
tended as a less expensive, one-time 
market exists 


products 


operation when no 


for small round and 
stands must be thinned to prevent 
early stagnation. Crop trees should 
maintain their rate of 


srowth for sometime because only 


present 


100 trees per acre have been fully 
released. Openings were designed 
to be large enough to prevent indi- 
vidual crop trees from being over- 
the 
Crop trees were spaced far 


topped by intervening fringe 
trees 
enough apart to reach merchanta- 
ble size before they begin to com- 
with each other. Some in- 
creased competition for soil mois- 
the unin- 


surrounding 


pete 


ture will result from 
tended 
fringe trees. 
be concentrated on the crop trees, 
and fringe trees will furnish little 
more usable material than similar 
trees on the unthinned plots. 

In eontrast, single-tree thinning 
uniform 

releasing all 
As these trees 
erow their crowns will close in, re- 


release of 


However, growth will 


has maintained stand 
dominance by fully 


630 trees per acre. 


competition 
The 


may not 


sulting in inereased 


for available soil moisture. 


best 100 Trees per acre 


08 13 .0O8 


0.11 0.12 0.13 
.O8 .07 O08 
15 ‘ 14 
.09 .O8 


{) 


.09 


reach merchantable size before the 
benefit 
minish. 
ond thinning may be desirable be- 
fore the final harvest. 


of thinning begins to di- 
Under management, a sec- 


The potential total yield is prob- 
ably greater under single-tree thin- 
ning, despite the fact that there are 
fewer trees per acre, because 
erowth is concentrated on a larger 
number of fully released dominants 
and However, this 
method is more expensive to apply 


must be re 


codominants. 
more trees 
moved, and extra time is needed to 
select the trees to be reserved. This 
disadvantage may be partially off- 
additional thinnings are 
made, because then trees that fail 
to develop satisfactorily or suffer 
unpredictable damage from disease 
and insects can be eliminated; and 
the stems brought to final harvest 
will be uniformily of the highest 


because 


set if 


quality 

Considerably more data on stand 
development in relation to stand 
density are needed before exact cal- 
culations can be made of the time 
required for trees on thinned plots 
to reach merchantability. This lack 
of knowledge does not, however, in- 
validate the conclusion that thin- 
ning by either the single tree or 
crop tree method has an economic 
advantage of shortening rotations, 
and concentrating stand growth 
on quality stems that will produce 
the final crop. 

The production of water of high 
quality is as important as increased 
growth and shortened rotations 
when considering the management 
of young lodgepole pine. Goodell 
showed that both types of thinning 
deseribed here the 
amount of net precipitation reach- 
ing the forest floor by about 20 


inereased 
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he found no signifi- 
cant differences between the 
methods of thinning, indicating 
that they were about equally effee 


percent. But 


two 


tive in inereasing the amount of 


water available for streamflow 
Shortened 


rotations and in 


ereased yields are potent argu- 
ments in favor of thinning; but in 
the final analysis, the actual choice 
of the kind of thinning to be done 
determined 


commercially will be 


largely by economic conditions 


as 
The 


priate when the material removed 


single-tree method is appro 


can be sold, or when the extra cost 
of this method can be 
the time of saw log harvest throuch 


regained at 


earlier and large stumpage returns 
At present, 
for small lodgepole pine in the 
tral Rocky Mountain region, and 


markets 


there are no 
een 


the stumpage value of mature pine 


is low. Thinning must be done as 


cheaply as possible, probably a one 
time operation only, since all the 
eost must be charged to trees re- 
Un- 


crop- 


moved in the saw-log harvest 
der these circumstances the 


tree method offers the best oppor- 
tunity of bringing young lodgepole 
pine stands under management. 


Summary 

thinning 35- 
pine on the 
Experimental Forest 
‘*Single tree”’ 
630 


feet 


methods of 


lodgepole 


Two 
year-old 
are 
that 
acre, 
2 


Fraser 
examined: (1 
eut all but 


spaced 8.5 


trees per 


apart; and 
‘*Crop tree’? that cut openings 16 
feet in best 
100 trees per acre, and left stand 
outside the 
Eight vears after treatment, 


diameter around the 


ing the trees cleared 
circle. 
comparisons of average diameter 
growth were made between the 100 
crop trees on the crop-tree plots 
and 100 similarly selected trees on 
the single-tree and unthinned plots 

Although 


better initial growth, it is 


single-tree thinning 
showed 
more expensive to use because more 
trees must be cut. more time spent 
selecting leave trees, and the treat- 
ment may have to be repeated 
Crop-tree thinnings are, therefore, 


recommended where small trees cut 


EEF 


Factors Affecting Small-Woodland 
Management In Nacogdoches County, Texas 


THE PINEY woops of Nacogdoches 
were the 
setting for a recent study that sug- 


County, in east Texas, 
answers to the peren- 
nial question: Why do some small 
landowners practice forestry while 


vests some 


) 


the great majority fail to do so’ 


The Study Area 


Nacogdoches County occupies 
616,320 acres of central east Texas. 
The population, 30,326 by the 1950 
Census, is predominantly rural; 
60 percent of the inhabitants are 
on farms or in villages of less than 
1.000 people. 

Two-thirds of the county is for- 
ested In 1953 the U. S. 


Survey found that about 29 per- 


Forest 


Center, main 
the Stephen 
Nacogdoches, 


East Texas Research 
tained in cooperation with 
F. Austin State College, 
Texas, 


cent of the forest was in farms, 42 
individual 


25 


percent in nonfarm 


holdings, 3 percent in estates, 


percent in the hands of forest in- 
dustry, and less than 1 percent in 
national forest 

Of the total 409.500 forest acres. 
three-fourths are in small owner- 
ships—i.e., individual holdings un- 
der 5,000 acres. According to the 
1950 Agriculture, the 
average farm woodland contains 84 


Census of 


acres. 

Practically all of the 
loblolly and shortleaf pine in mix- 
ture with low-grade upland hard- 
(SAF type 80 Table 1 


shows average stocking of the vari- 


forest is 


woods 


ous private ownerships. The small 
holdings are grossly understocked, 

725 board feet of 
This is less than 14 


having about 


pine per acre 
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cannot be sold and the whole cost 
must be 
through increased stumpage values 
at time of final harvest 


of thinning recovered 
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lodgepole pine Timberman 


Range 


1950 Severe 


more scien 
thin 
280-281. 
ning in 
50(6 112-114. 

U. S. Forest Servick. 1948. Woody 
plant seed manual. U.S. Dept. Agric 
Mise. Pub. 654. 416 pp. Washington, 
dD. c. 

WoopHeap, P. V. 1934 
lodgepole pine stands in the central 
Mountain 


estry 32: 594-597. 


Thinning 


Rocky region Jour. For 


A. L. Mignery 

Southern Forest Experiment Station’ 
Forest Service 
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the stocking on the industrial for 
ests, which, though they still show 
the effects of past overcutting, are 
currently setting the pace for good 
private management in the county 
These holdings are part of 5 large 


ownerships—3 


lumbering enter 
prises and 2 pulp and paper com 
panies—that extend into adjacent 
counties. 

Much effort has been expended 
on promoting forestry in Nacog 
doches County. During the past 30 
vears, the Texas Forestry Associa- 
tion, the Southern Pulpwood Con 
Association, the Texas 
and the East 


servation 
Tree Farms System 
Texas Chamber of Commerce have 
provided education and publicity, 
backed up by substantial induce 


ments such as prizes, free planting 
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stock, and organized — training 
camps. 

Among the public agencies, the 
Texas Extension working 


$-T] 
clubs, has long promoted forestry 


Service, 
directly with farmers and 
Avricultural teachers have trained 
ff Future Iarmers clubs 
in applied Nacog 
doches is the Stephen F. Austin 


State College, offering professional 


members 


forestry At 


Here also is 
Southern 


Forest Experiment Station’s East 


training in forestry. 


the headquarters of the 


Texas Research Center, which op- 


erates 2,600 acres as an experimen- 


tal forest within Nacogdoches 
Counts 

Since the early 1930's, the Texas 
Forest Service aided by the U.S 
Forest Service, has maintained an 


increasingly effective organization 
or detecting and suppressing fires 
federal-state co 
under the Co- 
Management Act 


has provid 


In recent years, a 


operative project 
operative Forest 
ind prior legislation 
| technical assistance to woodland 


The Agricultural 


ation Program. like its predeces 


( ‘onser 


mw ‘TS 


sors, offers farmers incentive pay- 


ments to plant trees and improve 
In the 1930’s, the U.S 
Soil Conservation Service provided 


land- 


Manpower 


voodlands 


direct forestry assistance to 
owners bv utilizing the 
of the Civilian Conservation Corps 
still offers 


planning 


This ageney technical 


issistance in and con- 
lueting forestry work 

that 
landowners of Nacogdoches County 
had 


tunity to become aequainted with 


It seems fair to conclude 


have at least as much oppor 


forestrv as have owners in most 


it he roareas 


Study Methods 


As a first step, a 10-percent sam 
ple of small landowners, by name 
was taken from 
The 


of these owners, and the 


and acreage held 
‘ounty tax rolls occupations 
presence 
their 
properties, were determined from 
with 41 
leaders in various 

The 


were also questioned as to local at 


or absence of woodlands on 


community 
of the 
leaders 


interviews 
parts 
county community 


titudes toward forestry. Finally, 





they were asked to name individ- 
on = 
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103 


WOODLANDS IN NACOGDOCHES COUNTY, 


1953." 


Ownership 





class Pine Hardwood Total Pine Hardwood Total 
Board feet Cublie fe et 
Small ownerships 
Farm 787 735 1,552 213 284 497 
Nonfarm 681 26 1,207 209 213 422 
Forest industries $52 603 4,065 O76 ~H] 937 
Soures Forest Surve ~. U. S. Forest Service, 1953. 
International rule, 44-inch kerf. Trees larger than 9.5 inches in d.b.h 
Trees larger than 3.5 inches in d.b.h. 
TABI AVERAGE Si1ZE OF OWNERSHIPS OF 15-5000 ACRES, BY OCCUPATION CLASSES, 
NACOGDOCHES County, TEXAS 
Holdings with timber Holdings without timber 
Occupation Number Average size Number Average size 
{cres {cres 
Farming 
General 115 12] $8 47.8 
Livestock 19 
Dairy 22 14 152 
Housewife 20 13 35.2 
Retired 22 
Nonfarm 
Business 68 149.9 12 68.7 
Loborer +0) 81.3 
l fessiona 16 909 4 2) 66.0 
tetired 5 146.4 
Housewife 3 162.1 12 55.9 
Mis« neous l 82.7 19 35.1 
Estates 2 180.6 5 83.8 
A] isses $07 139.9 115 62.4 
Basis: Ten-percent sample of tax records and interviews with community leaders. 


uals whom they considered to be 
practicing forestry 

Forty individuals were men- 
tioned as taking a tangible interest 
This 


complete, 


number is 
but it 


Even among 


in their timber. 


not necessarily 
probably is nearly so. 
these, half failed to 
standards of 
which required the owner to do 


meet study 


fo0d management, 


substantial planting or improve- 
ment cutting, or to take fire pro- 
tection measures of his own for at 
least two years. From the remain- 


20, eight were selected as rep 


ing 
resentative of the better forest 
managers in the county. Their 


tracts had been under management 
since at least 1946. 

The selected owners were inter- 
viewed and their timber resources 
To evaluate 


appraised. average 


management, examinations were 
made of 8 other forest properties 


drawn from the tax list. 


Results 


The tax-roll records and the in- 
terviews with community leaders 
indicated that 50 percent of the 


TAI AVERAGE ACREAGE IN 16 
Strupy TRACTS 


Ownership Better Average 


elass managers managers 
Acres 
Farms 
Forest 94 31 
Total 277 74 
Nonfarm 
Forest 1,219 250 
Total 1,387 296 
county’s small-tract owners are 


farmers and 48 percent are non- 
pereent of the 
are unsettled estates. 
Woodlands occurred on 75 percent 
of the farms, 80 percent of the non- 
farm holdings, and 86 percent of 


farmers. Seven 


holdings 


the estates. Among ownerships 
containing woodlands, the farm 
and nonfarm holdings averaged 
about the same gross area—136 


The averaged 168 


acres. Table 2 summarizes the hold- 


acres. estates 
ings by occupation classes. 

The 8 better managed properties 
were chosen to represent, insofar as 
possible, the proportion of occupa- 
The 
farm group consisted of 3 dairy- 
men and one ecattleman who, in ad- 


tional groups in the county. 





TABLE 4. 


Basal area 
Pines 


Management 
class 
Square t 
Better woodlands 44 
Average woodlands 19 


Trees more than 3.5 inches in d.b.h 
“Proportion of sample points stocked 
‘International rule, 4-inch kerf. Tree 


dition to maintaining improved 


pastures, grow part of the grain 
required for supplementary feed 
All four operate their own farms. 
The nonfarm group was made up 
of a businessman, a college pro- 
fessor (not a forester 


(me 


, and a pulp 


wood producer estate, han 


dled by a full-time manager, made 
up the eighth property. 

The average woodlands fell into 
the same representative pattern. 
The farm group ineluded two gen 
eral farmers and two ecattlemen 
The nonfarmers were a barber, a 
mechanic, and a former sawmill 
operator; the latter two were not 
An estate 


was not under a full-time manager 


residents of the county 
The better managers derive most 
of their income from sources other 
than their None ap 
peared pressed for operating capi 
tal. and all had retail 
credit ratings. 
The better 
averaged 832 gross acres. with 656 
They therefore 
nearly six times the size of the av- 
erage small holding in the county 
(140 acres; see Table 2). Table 3 
compares the gross acreage and the 
forest the 16 
properties 
Two of the better managed farm 
forests had been in the same fami- 
lies for three and five generations, 
and were the best stocked 
tracts in the study. The newest 
farm ownership was acquired in 
The three old 
er farms were originally in row 
but 
verted to livestock enterprises. 
The better managed 
holdings were acquired more re 
eently than the farms. The pulp- 
wood producer inherited over half 
of his tract but bought three more 
units, primarily for timber produc- 
tion, during the last 12 vears; he 


woodlands 
excellent 
managed 


propert ies 


in forest were 


acreage of study 


about 


1941, for dairying 


crops, have since been econ 


nonfarm 


STAND CONDITIONS PER ACRE ON 16 STUDY 


Hardwoods 


s larger than 9.5 


TRACTS 


Pine 
volume 


Pine 
stocking® 


inches in d.b.h 


The 


acres 


now owns 682 forested acres. 
businessman’s 353 wooded 
were obtained in 1935 and 1944 in 
settlement of debts. The 


professor began buying his lands 


( olleve 


largely abandoned farms i! 
1945, specifically as a forestry ven 
The 3,200 


are all 


acres of estate 
They were 


acquired between 1900 and 1927 in 


ture. 
lands forest. 
30 separate tracts by the father of 
the present manager. 

Comparably detailed data were 
not available on the 8 tracts typi- 
eal of prevailing 
Most of them 


purchased as farms. 


management 
were inherited or 
Forestry beginnings on the bet 
The 
earliest forest management started 
in 1935 and 1937. 


farmers undertook forestry on land 


fe r managed woodlands. 


when two of the 


that was unprofitable to cultivate. 
The SCS helped plan the work, 
the CCC furnished 
Stand improvement, selective mark- 
planting of 


and labor 


and pines and 


black locust were done on one tract 


ing, 


On the second farm, management 
was limited to planting 48 acres of 
pine over a period of several years 
In 1940, with SCS assistance, an- 
other farmer placed his woodland 
under management. SCS has con- 
tinued to help him, and he has re- 
ceived aid from an industrial for- 
The fourth farm forest was 
selectively marked by the SCS in 
1946 but 
handled largely by the owner. 
The estate was put under man- 
agement in 1941, in connection 
with the Nacogdoches 
Farm Forestry Project. The Texas 
Forest Service and the SCS helped 
the other 
1945 and 


ester. 


has subsequently been 


County 


initiate management on 
three nonfarm tracts in 
1946. 

It is noteworthy that technical 
foresters inspired the work on all 
eight tracts and have rendered con- 
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tinuing assistance on most of them 
Vol 


ume and basal aréa on the 16 study 


Condition of woodlands. 


tracts were measured by the varia- 
ble-plot-radius The 
better were 
sampled at a total of 
and the 
points. 

mated on cireular milacres having 
center, <A 


was considered stocked if 


procedure.* 
managed ‘woodlands 
197 points 
153 


esti- 


average tracts at 


Pine stocking was 


the sample point as 
milaecre 
it was occupied by a pine 1 inch or 
larger in d.b.h. or if it 
50 percent shaded by a pine 


was more 
than 
erown 
The better managed forests had 
over twice as much pine basal area 
and more than three times as much 
eubie and board-foot pine volume 
per acre as the tracts 
Table 4 
Among the _ better 
tracts, the farm and the nonfarm 
had about the 
volume per acre, but the nonfarm 
had three times as 
979 


volume (2,72 


average 
managed 


forests same cubic 
much 
feet 


per acre of pine and hardwood as 


group 
board 


saw-log 


contrasted to 878 on the farms 
On the other hand, 
had stimulated better stocking of 


seedling and sapling pines by more 


farm owners 


farm 
Thus 


eur- 


frequent saw-log cuts and 
use of competing hardwoods 
the farm 
rently containing a smaller invest 
ment in merchantable 
stock, have equal if not better earn 


woodlands, while 


crowing 


ing prospects for the years ahead 

Among the _ better 
tracts, half were last cut m 1954, 
three in 1953, and the eighth in 
1950. Annual harvests are made on 
the and farms 
take out fence posts and farm lum- 
One has 


managed 


estate, two of the 


ber each vear farmer 


made saw-log cuts at 5- to 6-year 
1935. In 
the farmers their 
lands as an integral part of their 


intervals since general, 


consider wood 
farm. supplying lumber, posts, and 
eash. Too, they have found woods 


work to be a profitable nse of their 


time. One farmer personally pro 
duces and hauls pulpwood and saw 
logs to market. Another owns and 
Shortcuts for 
Forest Serv 
Paper 


*Grosenbaugh, L. R. 
eruisers and sealers. U. S. 
South. Forest Expt. Sta. 
126, pp. 2-8. 1952. 


Occas. 
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operates a small sawmill for cut- 
All produce 
their own fence posts, and 
penta 


ting his farm lumber. 
most of 


one treats his posts with 
chlorophenol by cold-soaking. 
Two of the nonfarm owners take 
an active part in planting trees, 
marking timber, and supervising 
In the woodlands, eut 


tings 


average 
less 


heavier and 
better 


were much 


frequent than in the man 


aged group. Two average tracts 
produced income in 1954, and each 
of the others was cut once between 


1946 and 1953. All of the 


owners have derived 


average 
income from 
their woodlands, but they cut so 
that 


make 


severely none of them will be 
able to 
eut at 

The 
erade hardwoods was 
The 


agers had done no stand improve 


another substantial 


any time soon. 
need for controlling low 
great in all 
16 woodlands average man 
ment work and did not 
of the Among the bet 


three 


seen aware 
need for it 
ter managers, had deadened 
some of their worthless hardwoods, 
though not reeently, and most of 
the rest were cognizant of the value 


of such work 


Local thoughts on forestry.—The 
$1 community leaders emphasized 
that higher stumpage prices fol 
lowing World War II have been 


the ereatest single factor in stimu 
lating interest in timber as a crop 
The persistent offers of sawlog and 
pulpwood buyers have convinced 
practically all timber owners that 


trees 


particularly pines, are valu 


able. Nevertheless, the 
was that 


concensus 
most owners are still not 
practicing forestry, nor were they 
thought to be in position to do so. 
The most frequently mentioned ob 
stacles to forestry were ignorance, 
inertia, time required to grow a 
tree crop, and urgent money needs. 
Indeed, to 
capital, 


owners with limited 


market pressure has be 
eome as much of an obstacle To for 
lack of outlets 


prices used to be 


estry as and low 


Over-cutting is often rational 
ized as a step toward clearing land 
for pasture, but followup measures 
are seldom taken. The result is that 
the woodlands continue indefinite- 
lv as brush-covered waste areas un- 
either timber or 
doubtful that 
small landowners could be inspired 
to undertake the formidable 


of brush control and planting that 


productive of 


erass. It is many 


task 


would be needed to convert such 
tracts to pine. 
The community leaders were 


aware of the efforts of public and 


private foresters to promulgate 
timber management in the county. 
Many of them mentioned a particu 
lar SCS forester who worked in the 
county from 1940 to 1946 and was 
unusually effective in persuading 
landowners to manage their 


trees 


Conclusions 


After at least 25 years of for 
estry promotion, small landowners 
of Nacogdoches County, Texas, are 
still in the beginning stages of for- 


105 
est management. The county does 
not lack for woodland owners who 
dabbled in one 
time or another, but sustained pro 


have forestry at 
erams are still rare. 

This study indicated that land- 
owners who undertook timber man- 
agement did so on properties that 
were reasonably well stocked. Fur- 
ther, derived sub- 


these owners 


stantial income from sources other 


than their woodlands and there- 
fore were not pressed to cut im- 
mature growing stock. Their total 


landholdings (forest and nonfor- 
est) were six times the average 
ownership in the county. In gen- 
eral, they were forward-looking, 


progressive men, successful in 
farming or business and respected 
in their community. 

Even with these 
they did not undertake manage- 
ment until professional foresters 
encouraged them to do so. Nearly 


all of them have received continu- 


advantages, 


ing assistance from public or pri- 
vate foresters. 
It would appear that landowners 


in this area must be induced to 


practice forestry while they still 
have pine timber to work with. 
Once their woodlands have been 
reduced to a sea of hardwood 


brush, most owners shrink from the 
long waiting period necessary to 
rebuild desirable growing stock. It 
also seems that forestry programs 
ean most fruitfully be directed to- 
ward owners with better than aver- 
age acreage, timber 
crowing stock. 


assets, and 
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An Early Test of Levels of Growing Stock in 
Appalachian Hardwoods 


AFTER THI 
of the southern Appalachians had 
a difficult 
period of transition which still con 
The 


material Is as 


BEST virgin hardwoods 


been cut out, there came 


tinues. supply ol second 


growth yet scarcely 
sufficient to support the timber in 
dustries; moreover, logs are small 
er, grade yields lower, and costs of 
producing lumber higher. Most o! 
the larger trees in the partially cut 
are defective and de 
Ideally, they should be re 
But 
many foresters and timbermen be 
lieve they should be 


gvradually in order to ‘‘ 


old stands 


{ 


‘ormed 


moved in heavy salvage cuts 


harvested 


0 sweeten he 
and allow SOline 
As a guide to 


these 


eut’’ of new growtl 
of it to grow larger 
some comproml 
views, we 
erowth per 
obtained in 

tT ore 
different degre¢ 
growth stands 
in a study on the so- 
Branch Plots 
Bent Experimental 
in western North 
Pisgah National Ilere 
range of initial formative euts in 
old-growth forest 
1936. Effect on reproduction was 
studied 7 later, 
growth and yield 15 years later 


was sought 
‘alled Long 
Creek 
Carolina 01 


Fore st 
Was made In 


years and on 


Literature 


best form of forest for 


tained-yield 


SUS 
management of hard 
wood, whether even-aged o1 all 
aged, is still an open question. Ker 
nan (9), reporting his experience 
with northern hardwoods in central 


New York, the 


ten does not work well. 


SAaVS selection sys 
: that ‘‘over 
deterioration 
Ile n 


} 


that, except for hemlock 


leavine’’ ear more 


1ISe@S 


than over-cutting aintains 
and beech 
reproduction under partial cutting 
is unsatisfactory lo n 


the Lake 


system 


finds the selection 
suited to 
The 

the 


states, 


well northern 


hardwoods system chosen 


provide regeneration 


must 


While there is no urgent 
this fundamental 
problem, there is need for infor 
that 
ultimate solution. A previous study 
on Bent Creek (1/4) indicated that 


partial cutting with reserved trees 


needed 
need to resolve 


mation will contribute to an 


selected for quality is a promising 
method of preparing typically de 
for continuous sys 


crepit) stands 


telnatic Management 
Cuttings variously affect species 
reproduction, Its 


‘oOmposit1lon ol 


from seeds or sprouts, and 
According 


, adequate 


origin 
the regeneration period. 
Finn 15 


required 16 


to Tryon and 
restocking 


New You K 


+ 


est where, as on 


years 1 
in mixed hardwood for 
the Bent Creek 
were 


Av- 


the sprout ca 


area, red and hestnut oaks 


In Connecticut, 


predon 


nant 
| biel Tit 


ecles present at 
found no red ma 
stumps failing 
others our 


creasing 


B 
Hickory 
~ 


weet birel 


In the 


these species tend to outnumber the 


Appalachians, sprouts of 


seedlings on areas where the trees 
are cut on short rotations for pulp 
Despite the initial ad 
height 
growth, they do not surpass seed 
An early 
the 


wood only 


vantage sprouts have in 


lines at 6 vears oft 


ag 


study showed that 


repro- 


species 


tion of the less desirable | 


sites Was $4 


on moist percent and 


on dry sites 74 percent of total re 


The 
T 


free to 


percentage of re 
that 


less de sirable species Was 


production 


production TeTOWw con- 
sisted of 
, 


moist 36, slope 


as follows by sites: 
66, and dry 76. Thus the preferred 
reproduction predominates on the 
sites. I Frothing 
found the desirable spe- 


best eeneral, 


ham (7 
more than holding their own 


C1es 


106 


W. G. Wahlenberg 
Southeastern Forest Experiment 
Station, Forest Service, U.S., 

Agriculture, Asheville, N. ¢ 


Department of 


in the new growth on cutover Ap 


palachian areas. 
Some form of partial cutting is 


much better adapted for the re 


generation of oaks by seed than is 
the seed-tree method according to 
Downs and MeQuilkin (4) for these 


reasons 1) most acorns are not 


dispersed far from the parent tree, 
subject to destruction by 


and are 


agents, (2) an 
and the litter on the 


the 


various overhead 


canopy forest 
floor 


acorns, 


reduce desiccation of 


and (3) as elements of the 


climax types of vegetation the oaks 
are not generally subject to replace 
If the 
seed tree method must be used t 


ly 


ment under partial cutting 
suggest that 10, or preferab 
seed trees per acre be retained for 
This 


residual stand volumes rang 


litter and shade would in 
volves 
ing Tro. 1.500 to 2.500 board-feet 
per acre 


l 


(srowth and vield in tne present 


were similar in several 
the 


rorests reported in the lit 


experiment 


rrowth of 


respects to 


more 
northern 
erature.! 


Mean 


oaks at 80 years in the Appalach 


annual growth of upland 


ilans, for example, is reported by 
Schnur (12) to be 196 board feet 
for fully stocked stands on site 60. 


and by Frothingham (7) to be 186 


paper and in the literature re 


view, volumes given in eubie feet are fer 
t-inch 
otherwise 
for all 


larger 


all merchantable 
outside the bark. 
ecified, basa 


$6 inches in 


trees to a top 


Unless spe 

data are 
d.b.} ind 
based on the 
to merchantable 


trees 
Board 
Seribner log 
except quoted 
vorkiantz (Int. 4 , and 
Schnur (Int. “%-inceh rule) to 
top inside bark 
ing at least 
Zillgitt’s 


feet are rule 
tops, those 


from Ge inch rule 


those from 


5-ineh and ineluding 


all trees hay 16-foot log 
Frotl ingham 
were by the 

for all trees 
In the Bent 
included all larger than 3.5 inches 
and saw-log- size, which 10.6 
inches and larger for yellow-poplars and 
12.6 for other 
For ‘*vord sticks’’ see section on 
changes in and 


distribution 
Table 5 


one 

and 
Seribner Decimal C rule and 
10 inches in d.b.h 


estimates 


’ 
or larger 


pulp vood 


Creek experiment 
trees 
below was 


inches and larger species 
other 


size-class 
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board feet for second growth on 


sites of like quality. These obser- 
vations match the maxima observed 
by Gevorkiantz (8) for southwest 
ern Wisconsin. He reports normal 
ly stocked oak farm woods varying 
17 board feet 


for sites of very poor quality 


in growth from per 
acre 
to 180 board feet per acre for very 


ood sites 


Although 


iper 


optimum stocking 1 


or 


erowing has not been 


pre 
is likely to be 
well below the level of fully stocked 
In the 


initial board foot 


‘isely determined, it 


stands Bent Creek experi 
volume 
was 3.4 M 
Kor northern Michigan, 


that a 


rol 30) pe 
Table 1 
Z, lloitt 


sponding 


reent stocking 


reports eor 


aM 
higher rate of 


residual volume, 3 


hoard feet rave a 


earning (3.6 percent value growth 


stocking. This was 
of 44 
le of 


rding to Sehnur 12 


than any other 


} 


for a basal square feet 


area 
cutting eve 15 years 
th 
upland 
17 cubic 
a years mm 
Ile that 


ked areas vield 2.085 eubie 


annual vrowth of 


alsc shows 


stands 


; 
STO 


et on site 60 at 80 vears, a mean 


if 26 cubie feet annually.* 


he 


quirements of small 


Owine to t growillg-space re 
trees serving 
as recruits for larger 


ones, the ay 


erage acre of a forest organized for 
sustained yield cannot be as heav- 
ily stocked as are many individual 
acres fully stocked with the larger 


pre 
is the periodic 


! 80 board 
innual 15 
vth in gross 


tM 


owing 


vear 
aver ie 
the 


feet of 


volume 
board 
to 


is nece ssary 


per acre gro 


where initial stocking was 

mixed oak forest. But, 
ts, a stoeking of 10 M 
board feet 


180 


volume 
the 25 «¢ 


innual yield 


in net 


ibie feet 


This nearly matches 
of periodic pulp-sized 
trees only on the experimental area, where 
+} 


trom 
starting volume was 3.4 M board feet 
nt 
ese stands 
da.b.h 


ible trees 


> 


and 3 
to 10 


total of 37 merchant 


) peres 


stocking (Figs. 2 


contained 20 trees 6 


mehes or a 
In an earlier test of 
sent an 
plot RR 


per aere. 
methods at 
cheek 

and 23 
annually 
absolute 


Creek (14 

averaged 
feet of growth 
for 20 years. Mean 
eleareutting and 


eutting 
incut s 


hoa 


ird feet 


ire 
cubie 
per acre 
while, after 
mowing, another 6-acre tract in the series 
t board feet and 
feet per acre annually. Now at 20 years 
that tract has a dearth of saw logs and 
is fully stocked with cordwood only. 


produced only 56 eubic 


PER ACRE 
TO DENSITY 


Basis 
number 


ot plots 


Stocking 
in 1937 


Percent 


| sizes 


epre 


’s method 
Bul 60, 


the 


Teck 
The data 
udes vellow-poplars 


and 


plots 


sizes only Using a summation 


that 


in managed forests, Meyer and Kel 


formula recognizes this need 


ler (10) computed from Schnur’s 
vield tables and from stock tables 

balanced forests in Pennsylvania 
normal forest stock 
feet. They concluded 
eood sites 1,800 


indicated 
ing in eubie 


that on average or 


to 2.400 enubie feet should be main 
tained per acre of upland oak. The 


average stand in the present experi 


ment, containing 3.4 M board feet, 
1130 eubie feet (30 percent 
stocked according to Table 1) 
Meyer’s basis for continuous yield, 
one-half to 


or 


is on 


two-thirds stocked 

The literature also indicates what 
diameter growth may be expected 
from our species in other localities 
Ten-year growth as related to tree 


size in natural saw timber stands 
was observed in the anthracite re- 


of 
6). He reports yellow-poplar and 


gion Pennsylvania by Ferree 
red oak making their best growth 
the 14-inch to 16-inch 


where they grew about 


in classes, 
3 inches in 
10 years. Comparable sweet birch 
and red maple trees also did best at 
that size, but were growing only 
half as fast. 


Study Area, Stands, and 
Cutting Tests 


The study reported here was con- 
dueted on the Bent Creek Experi- 


mental Forest within the Pisgah 


AFTER Cl 


RELATION 


rTiNnG 


OF STOCKING 


Gross volume 


S$1Zes ONLY 


sents 


10.¢ 


Saw-log 


using 


193 


Volume of saw-log trees 
Scribner 
All 


species 


Desirable species 
; 


1 
only 


M bd. ft. M bd. ft. Percent 
100 
10 


) 


7] 


An index for 
for upland oak 
end 
t ¢ 


and 


100 pereent stor king each 


Schnur’s formula 
7 Above figures are from cul 
five most heavi y 


d.b.h. 


ves 


] 


are Weak 


inches in 


listed se} 


National Forest near Asheville, 
North Carolina. The original stands 
of mixed oak and other hardwoods 
the 
heavy. ranging up to 24 M board 
Mixed with 


various species of oak were some 


on study area were rather 


feet in sheltered eoves 


vellow poplars { Liriode ndron tu- 


lipifera Iu.) 3 or 4 feet in diameter, 
and numerous chestnut trees (Cas- 
dentata {Marsh], Berkh.), 
of them even The 
chestnuts were nearly all infected 
and half of them dead from blight 
(Endothia parasitica |Murr.|] A & 
A) by 1930 and 1936, in which 
period they were removed for tan- 
nie acid wood. Except for this salv- 
eutting the tract was virgin 
the first silvicultural treat- 
ments were planned in 1936.4 Site 


tanea 


some larger. 


age 
when 
quality for yellow-poplar ranges 
from 73 to 77 feet in 50 years. For 
most of the oaks the site index is 
10 to 15 feet less. Improvement and 
harvest were combined in one sale 
covering 50 acres, removing from 
t to 24 M board feet per acre. It 
was impossible to dispose of all un- 
desirable trees in this operation 
and also retain enough timber to 
study growing stock levels. The re- 
served portion still contained some 
poorly formed, defective, mature, 
The stands 
were irregular because of the prior 


or over-mature trees. 


‘Tests started by L. I. Barrett, silvicul 


turist. 





desirab] 
Red 
Hic 
Sourwoor 
He mlock 
Miscell 


kory 


were 


tain forest in need of 


‘uts leaving 1 


1 


AFTER 


Pulpwood 


maple 


present 


ndling 


in ha 


7 to 10 thousand eac} 


Since under-saw-log-size 


el estnut trees, vet acres with 


large 


typical of much moun trees con 
tributed materially to the growth 


of 


tv was the principal independent 


Improvement 
stand den 


response, a measure 


plots were devoted to — si 


variable used in analyzing the re 


"residual stock 
lear 


} 


o compare « sults. Starting volumes in relation 


merchantable t to six stand densities are 


Table 1] 


210 enbie 


lmoer 


to 6 thousand 
feet per acre for 10 per 


‘re and uneut ch 


shown in 


Gross volumes varied from 
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cent stocking to ten times as much 
bo The 
heavier cuts removed nearly all the 


under percent stocking. 
saw-log-sized trees of the less desir 
able species, but most of the re 
of all the 


on 


sizes and 
the 
plots also were of desirable species 
The of left 
among the various species is given 
Table 2. Nearly 9 out of 10 saw 
log trees in the residual stand wer 


served trees 


dominant untreated 


ones 


distribution volume 


in 


of desirable species, and 6 out of 
10 that 
group 

The first 
ing harvest was 1 


pulpwood trees were in 
growing season follow 
937. Effect on re 
production was studied 7 vears lat 
erowth 15 


1952 


er, and on and vield 


vears later 


Results 


Reproduction was sampled or 
four quadrats covering 5 
The 
1944 were averaged by major treat 
Ta 


No analvsis by sé parate spe 
. . ! 


percent 


of each test acre results i 


ment and species groups as in 


ble 3 


‘ies or levels of overstorv stor king 
was attempted, owing to irregulari 
ties arising from many sources, in 
eluding uncontrolled seed dispersa 
from the sides of the cut-over plots 

The ut 


areas hot} 


partially cut and un 


were much alike it 


quantity and quality of reproduc 


tion present. Nearly twice as many 
per a the 


additional space made available by 


stems ‘re resulted 


Prom 


cleareutting. The percentage ot de 


sirable spe 1es likewise increased 


slightly with degree of ‘lttineg 
like sweet 


lo 


eom 


Light seeded speci Ss. 
birch, yellow-poplar, and black 


eust on this area 


POSSeCSS @a 
petitive advantage over the heavy 


seeded species where extensive 


reseeding from ad 


clearings need 


jacent uneut timber. Seeding from 
the 


perimental area, but the advantag 


was prevalent on the ex 


side 
over the heavy-seeded oak and hick 
ory could not be clearly shown be 
eause the heavy cuttings were con 
fined to l-acre plots intermingled 
with the others. In this re spect the 
experiment indicates what may be 
expected from groupwise types of 
cuttings rather than from extensive 
uniform eutting 
About a fifth of all seedlings were 


harvest systems 
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ol heavy seeded species regardless 
of degree of cutting. Reproduction 
from light seeds showed a small but 
‘onsistent increase with degree of 


Table } 


The distribution of the 7-year-old 


‘utting 


seedlings, of course, has been in 


fluenced not only by differences in 


seed dispersal (i.e., how much light 


seeds may travel in the wind or 
how little the heavy seeds may roll 
on sloping ground) but also how 
well they could germinate and 


erTow alt 


Yellow 


produces seeds prolifically, 


er coming to rest 
poplar 
but its germinative capacity is only 


about 5 pereent. Its regeneration 


inder 


vas better in clearings than 
an overstory, but the seedlings re 
quir 
well on dry sites under any stand 


moisture and did not survive 


‘ondition. In moist locations some 


1,360 new yellow-poplar stems per 


acre were found on clearcut plots 
and only 160 per acre where the 
stand contained 5 M board feet or 
more. Sweet birch likewise repro 
duced best on heavily cut and moist 


sites. There were 1,200 per acre on 
most 


learcut plots, as against 400 


under stands of 5 M board feet or 


more 

Oak seedlings were as numerous 
on the drver sites and under trees 
the Slower 


however, 


aS elsew he re at start 
resulted in a 


able to 


growth. 


at smaller number 


somew 


survive under trees than in the 
open 


Anal 


using 


all 
all 
that 


sis of variance amone 


plots stems per acre oft 


species 


moisture was the only variable hav 


indicated 


desirable 


ing a significant effect on 


Oo repro 
luction the 


Ilowever, when 


¢ 


parison oj 


COM 
treatments was confined 
half of the tract, the 


lh arcut plots were found To be re 


to the moist 
produced significantly better than 
This 
been more pronounced had it 
they 


contrast would 


, 
the others 


not been for deer: browsed 
ivily on vellow-poplar seedlings 


Wher 


seed to supplement sprout regener 


an adequate source ot 


ition is available to each of two 
‘comparable — sites, cuttings that 
leave equal growing stocks may 


still fail to provide equal opportun 
Despite equal 
after 


ities for seedlings 


} ieh level competition eut 





ting, new seedlines tend to be more 
abundant where the original forest 
was heaviest for two apparent rea 
SONS: 1 a seedbed improved 
through extensive scarification from 
logging, and (2) a relative sear 


of 
eround 


underbrush or herbaceous 
The 


original stand of relatively 


ity 
cover removal of a 
dense, 
small trees likewise favors coppice 
erowth because there are so many 
established root systems capable of 
vigorous sprouting. 

The hardwood regeneration pres 
ent before the cutting developed 
rapidly after the cutting into large 
sapling and small-pole sizes. On 75 
percent of the area these trees over 
topped the stems that originated 
after the cutting. By 1952, these 
pulp-sized trees that came from the 
advanced reproduction were mon 
for 


opolizing all space available 


vrowth 


new Reproduction since 
cutting—the 1- to 3-inch saplings 
can find room to grow on only 


25 percent of the area. The regen 
eration was completed successfully 
in 15 years. Contrary to expecta 


tions it came largely from advane 


reproduction 


Changes in Size-Class Distribution 


| 


Since and 


ingrowth, mortality, 
the enlargement of surviving trees 
are three essential elements, net in 


crement is best measured by con 
trasting inventories made at the be 
ginning and end of a growth peri 
for each of three 
the 


arrangement of size classes during 


od. In Figure 1, 


starting densities natural re 


15 years is compared with the bal 


anced distributions sought in all 
aged management for continuous 
vield. Stands cut in 1937 to 20, 40, 
and 60 percent of maximum 


reached 60, 70, and 80 percent, re 


spectively, by 1952 see shaded 


Figure 1 The 


one understocked in 


areas in eutting 


had left each 


Measures of stocking 


Diameter of tree of averag basal area 
stand trees per acre 
Density of stand 
Basal area per acre 
See dash and X line in Figure 1. 


‘Q value, the quotient between number of trees 


equals 1.4 


STANDS USED AS 


109 


1937. 


by 1952; yet in all size classes the 


This condition was outgrown 


number of trees was still under the 
the full 
all-aged 


indicated maximum over 


range of diameters. In 
management it is appropriate that 
each stand always be kept below 
this maximum which represents bi 
ological equilibrium. The optimum 
indicated in Figure 1 and Table 5 
is appreciably lower and constitutes 
This 
theoretical optimum for a managed 
stand, adapted from Eyre and Zill 
vitt’s 


a more practical yardstick. 


for 


recommendation 
hardwoods in States, is 


the 
72 percent of the normal or fully 
maximum 


Lake 


Schnur’s 
fully 
and at 
of 


law 


from 


stocke d 


12) average stocking for 


stocked stands on site 75 


The distribution 


follows de Liocourt 5 (3 


age &) sizes 
lor a 
From different 
starting points each of the three 
stands in Figure 1 had attained by 
1952 the optimum 
twelve 11-inch trees per acre. Note 


forest 


many-ager 


number of 


however, that while the actual num 


bers of saw-log-size trees ap 


proached the optimum, the smaller 
trees surpassed it (The X line ir 
Kig. 1A and B 

As expected, the diagrams show 
that heavy cutting tends to destroy 
all-aged balance 


an in size distri 


bution, and promote relatively 


the 


is vood Oo! 


even-aged distribution in 
Whether this 


bad depends on the form of silvi 


new 
srowth 


cultural control desired. Even wit! 
a small number of age classes pres 
est, light 
the diameter distributions typical 


eutting tends to furnis} 


e 


of many-aged selection stands 


Composition Changes 


The classification of species int 
two groups, desirable and less de 
Table 2, 
‘commercial preference. All but twe 
of these 


sirable as in is based on 


valuable species 


more 


‘* YARD STICKS 


Optimum Maximum 


Inches 10.0 10. 
Stems 168 196 
S.D.] 168 232 
Sq. ft. 92 128 


in successive 2-inch diameter classes, 
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showed a gratifying tendency to 
relative 
left 


The only two 


maintain or inerease the 


position in which they were 
after partial cutting 
that lost 
were the northern red and chestnut 
All but 


sirable species decreased the 


desirables some ground 


1 


oaks two of the less de 
rela 
tive position in which they 
left after cutting. 


sirable species that 


were 
The two less de 
gained some 
ground were red maple and hick 
Species that increased are seg 
from those that 
in Table 6. The 
gained 26 
cutting, 1] 
cutting, 


ory 
regated decreased 
more aggressive 
atter 
alter 


group percent 


heavy percent 
and 9 


Corresponding 


moderate percent 
after light cutting 
equal losses were shown by the oth 
For all starting densities 
the shift 
in the 15 years subsequent to cut 


er group. 
together in composition 
percent of the 
last col 
direction of 


tine involved 13.5 
total residual basal area 


Table 6 rhe 


the change was commercially de- 


umn 


sirable for all species except tor 
the 


decrease in northern red and 


eter distril 
XY line 
the hb 


‘hestnut oaks and for the increase 


in hickory and red maple. 


Diameter Growth of Trees 


Average periodic annual growth, 


based on remeasurement of num- 
bered representative trees is given 
in Table 7. It 


sponse for five of the principal spe 


relates growth re 


cies to stand density The species 


are listed in ascending order of 
their 
stands not over 50 percent stocked 
at the start of the period. The data 
in the column for 60 percent stock- 
little difference in the 


vrowth of these species where they 


rate of diameter growth in 


ing suggest 


begin to erowd each other, except 
for northern red oak and yellow- 
Intolerant of the 


vellow-poplar must overtop its as 


poplar shade, 


sociates if it is to maintain any- 
where near its rapid initial rate 
Within the range of densities tab- 
ulated 


in a loss of 72 percent in the growth 


increased crowding resulted 
of yellow-poplar. By contrast, the 
northern red oak lost only 27 per- 
cent. 


ition after cutting compared 


The X line, nee 


distribution suitable for 


distribution 


, 
lanced 


Annual Growth of Stands 


Periodic annual growth in vol 
ume as observed in this experiment 
for stands 20 to 60 percent stocked® 
60 eubie feet 


averaged about per 


acre regardless of stand density 
Of this, 72 percent was in desirable 
both 


small-tree and saw-log volumes, all 


species. These data include 
in cubie feet. On this basis only is 
there freedom from any discernible 
trend with density 

In these tests the  basal-area 
growth starting with a stock of 80 
square feet per acre was only about 
that 
initial stand of 40 square feet, or a 


a third as much as with an 
fourth as much as with a start of 
feet. The 


trees as 


increase in 
total 
basal area growth varied inversely 
with the basal area or density of 


(a; 
F 17s 


20 square 


number of well as 


stocking at the start in 1937 
2? and 3). 
With the 


major products meas 


centage of ‘‘maximum.’’ See foot 


rT 
1, Table 1. 


Pe 
‘ 


it 
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Fic. 2 \nnual growth per acre, 1937-1952, of the total stand and of the saw-log and pulpwood portions 
separat I tior tarting bas ire or v« me per acre 
SPECIES COMPOSITION D N@ 15 Years (1937 ro 1952) As INDICATED BY SHIFTS IN PERCENTAGE OF 
INITIAL BASAL ARI AT EACH OF THREE LEVELS OF STOCKIN« 
Initial basal area per acre by starting density Composition change by starting density 
Low Mediun High All Low Medium High All 
Species 10 plots 6 plots t plots 50 plots (10 plots 36 plots 4 plots 50 plots 
Groupe THat INCREASED 
Squa f Percent 
Ye y- poplar l $.98 15.44 5.03 +17.8 + 2.2 +-4.7 + 4.4 
Red may 97 3.1] 7.11 3.02 + 1.9 + 5.3 + .6 + 4.3 
Bla ist 39 79 91 72 + 4.7 + 1.0 + .] + 1.9 
Basswood & l 20 1.13 2.47 1.05 + 2.6 + 1.5 +-2.1 ®Y 
Sw } 33 1.1 1.86 1.03 + Bs 4 5 1. @ - 
H 1.17 0 7.56 3.04 — 1.4 + oD - WY 
Group total $.08S 14.17 35.35 13.89 196.1] 111.0 19.3 113.5 
Group THAT DECREASED 
Chestnut onk ae | 12.20 19.71 10.80 - 8.9 G8 ——§.7 — 9.8 
N. red oak 2.72 8.52 13.28 7.75 —10.4 - 1.6 + 2.3 — 19 
Hen 10 SO 7.82 1.22 0.0 - 2 —3.5 — 1.2 
Se vood 1.01 1.31 1.70 1.29 - 6.9 — ,)] + 3 — 2 
Mis 1 is $9) 1.1 4.27 1.25 — 6 oe 7 —1.7 — 1 
Group total 6.53 23.96 16.78 99.3] —26.1 ==§0 —9.3 15:5 
Where 100 percent equals 8.D.I. 232, and starting densities were: low less than 15 percent, medium 15 to 50 percent, and 
high pereer 
"Where 100 pereent equals basal area of both groups at the start, i.e., after cutting in 1937. 
ured separately in these tests 
pulpwood nM cubie feet and saw logs TABLE 7..—AVERAGE ANNUAL DIAMETER GROWTH DurRING 15 YEARS AFTER 
in board feet—growth analysis PARTIAL CUTTING? 
immediately revealed divergent 
trends in relation to starting vol Decrease 
Bot] Stems Initial stocking (percent with density 
ume 01 stand density. Both were Desstie mas a. 20 40 = an "eens 
curvilinear, the pulp trend down 
Trees Inches Percent 
ward and the saw-log trend up “ iS 2 
, F . ad Sweet birch 26 18 one 15 14 13 2s 
ward within the range of densities (yectnut oak 199 29 20 ‘18 15 13 $1 
studied. A tendency for these op Red maple 84 25 ue 19 15 AZ 52 
posite trends to cancel out explains Yellow-poplar v2 oe 26 21 15 ve 7. 
. . Northern red oak 128 oo ol 29 ond 24 27 
the earlier observation that the av- 
erage growth of 60 cubic feet (saw Growth of wood and bark on sample saw-log trees 9.6 inches in d.b.h. and larger 
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Fig. 3. Total annual inc 
area per acre and volume 
relation to percentage 


reases, 
growth 


t ly, in 


logs included) was independent of 
density at the start. 

Where stands started here with 
2 M board feet of timber per acre, 
150 board feet 
nually, and there was also room for 


less than grew an 
30 eubie feet of pulpwood growth 
Where the stand started with 6 M 
feet of 200 


board feet grew annually, and there 


board timber, over 
was space for only 20 cubie feet of 
the less valuable pulpwood growth 
The 
marked gross in 
board feet. 


saw logs, pulp-size trees always oc 


standard error of the curve 


Figure 2 is 64 


Pro luced together W ith 


supy part of the more valuable tin 
ber-growing space, but they are es 
sential as recruits and beneficial as 
trainers 
Similar 


acre per year 


trends in growth per 


are manifest when 
forest density, as in this study, is 


full 


stocking (Fig. 3). Starting with a 


expressed as a percentage of 


density of only 20 percent, the an 
125 board feet 


Gross growth in 


nual growth was 
geross and 96 net 
feet averaged 280 
erowth 200 board feet 


where stocking had been 60 percent 


hoard and net 


annually, 


in trees and basal Fig. 4 


and 


saw DD In 


15 years before. A maximum net 
growth of 205 board feet followed 
the starting density of 55 percent 
The trend was downward from this 
point the 
from mortality of poor-risk veteran 


owing to heavy losses 


trees left in the heavier stands 


Mortality 


Mortality in premerchantable 
young growth, a part of the natural 
thinning process, is beneficial. Mor 
tality among saw-log trees is a loss 
that can usually be largely avoided 
The first eut in 
this experiment, starting with s 
too 


Some 


in managed forest 


many overmature trees, was 
late to preclude all mortality 
poor risk trees had to be left to 
make up the desired levels of stock 
ing to be tested 

The the 


saw logs lost after cutting has been 


volume and value of 
computed in relation to initial 
Table 8 The relatively 
heavy loss on areas of high initial 


stocking 


density is ascribed to the presence 
of poor-risk trees rather than to 
any effects of crowding. At 10-per- 
cent stocking, the 10-year mortality 


Average annual value 


relation to various measures of the 


increment per 


starting ¢ 


of 1 percent was a loss of one dollar 
per acre. Mortality increased with 
density to nearly 5 percent of the 
volume, and loss to $13.60 per acre 
Above 40 per- 
cent in initial stocking, mortality 


40-percent stocked. 


was irregular, showing no continua 
tion of the trend shown in Table 8, 
but 
sulted in the heaviest mortality. In 
the 10-year 
in net Seribner vol 


stocking over 50 percent re 


these heavier stands 
loss per acre 
ume) was 270 board feet By eon 
trast, the group of stands starting 
less than 40-percent stocked (aver 
lost less than 40 


feet, or only about one-sev 


aging 24 percent 
board 
enth as much.® 


Value Growth from Initial Stock’ 
The average annual rates of in 


Relatively heavy lesses from areas 
10 or 50 per 
crest in the eurve 
Fig. 4 


section 


starting densities of 
cent account for the 
for net 
to he 
Such 


above 


value growth 


saw-log 
diseussed in the following 


losses can be almost wholly elimi 
nated in well 
In this study the influence of inflation 


changes with elapsed 


managed second growth. 


ary or other 
time are excluded by using a single set of 


those of 1952, in all 


price 


stumpage prices, 


appraisals 
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crease in stumpage values ranged 
from 1 to 3 dollars per acre. They 
were clearly related to both the vol- 
ume and the value of stock on the 
ground at the 
erowth 


beginning of the 
The 


was manifested in these tests when 


period. relationship 
starting conditions were shown in 
one of four different 
Thus the initial levels of 
were expressed, not only as a per 


any ways 


stocking 
centage but also in absolute num 
bers of square feet, board feet, or 
These 


four units were independent vari 


stumpage value in dollars. 
ables used in analyzing the trend of 
shown in Tables 9 
The trends 
Figure 4 


confirming the in 


value increase 
and 10, 
in the 


are analogous, 


and Figure 4 
first 3 graphs of 
initial vol 
noted for 
Fig. 3 


erowth 


with 
first 
growth in board feet only 

The 


was fairly constant in relation to 


crease of growth 


ume of stocking 


value of pulpwood 
the various startine volumes meas 


ured in board feet 
dropped for the 


when the 


only, but 


heavier stands 


starting condition was 


measured in basal area or in den 


sity of the stand as a whole. Pulp 
wood value growth rates account 
for less than a third of total value 
increment; the was accretion 


The 


increased 


rest 


in saw lowe values value of 


total growth steadily in 


respect to greater starting basal 


area, growing stock volume. or 


stand density. The increase became 


more gradual above 30 percent 


stocking, but did not decline with 
in the limits shown in Figure 4 
Where starting stumpage values 


exceeded $90 per acre. however. the 
value of total growth did decline 
The 


sharp 


reduction Is traceable to a 


increase in mortality of 
high-grade but 
The 


consequently 


large. poor risk 


curve of net value 


trees 
rrowth reached a 
peak for plots with not over $70 
worth of stock per acre at the start 

lower right graph in Fig. 4 

In forests where all undesirable 
trees have been removed, the value 
different 
point. This experiment does not re- 


growth may peak at a 
veal at what forest density either 
the volume or the value increment 
of managed second-growth timber 
will culminate. The results apply 


TABLE 8 VOLUME AND VALUE PERK ACRE OF TREES LOST IN RELATION TO STOCKING 
Ten-year mortality rate’ 


Gross Net ross Net Value 


Initial stocking (1937 


Dollars 
1.00 
2800 ? : 1.20 

1,400 aA Ds) ( ) 1.50 

2 500 7 » 93 ) 2 00 
3.10 
510 

13.60 


Percent Board feet Board feet Percent 


$700 164 148 


5,800 x3 947 


Based on records for 15 years, 1937-1952. The Seribner log rule 
The difference is the estimate of cull volume. All trees 9.6 inches 
included. At densities higher than those shown here, the volume 
large 


was used for gross 
ind net volumes. 
d b.h 


of mortality 


and larger are 
the plots, owing solely to the burden of 
density managed 


was extreme on some o* 


poor risk trees—a condition wholly unrelated to the range in well 


stands. 
INCREASES 


AREA AND VOLUME ON ANNUAL 


ACRE’ 


BASAL 
IN VALUE PER 


EFFECT OF STARTING 


Starting 
volume Value growth 


bd. ft. 


Value growth 


Saw logs Tota M Saw logs 


Dollars Dolla 


1.00 
1.42 


ron 
ee ee | 


( 


10 


Approximate values from the curves of Figure 4. 


EFFEcT OF INI STOCKING AND VALUES ON 
VALUB PER ACRE’ 


TABLE 10. NCREASES 


Starting 


value 


Starting 


density Value growth 


Value growth 


Percent Pulp Saw logs Total Dollars Total Loss 


Dollars Dollars 


10 
241) 
30 

$0) 

50 
60 
70 

S0) 


‘ ‘ 
0 v0 





Approximate values from the curves of Figure 4 


only to the transition stage where Regeneration of light-seeded spe 
cies increased with the intensity of 


Yellow- 


poplar seeds are well disseminated 


an attempt is being made to re 


habilitate neglected old-growth cutting in the overstory. 
stands with a single improvement 
cutting. by wind, but the germination is low 

and the seedlings prefer a moist 
Summary This species did not 


site. repro- 
duce well on dry sites under any 
stand condition. Sweet birch like- 
wise reproduced best on heavily cut 
These and the oth- 
er desirable species, as a group, had 
a natural tendency to maintain or 
increase their relative position in 
the stand, at the better 


h a rd W ood old- 
chestnuts re- 


Appalachian 
erowth with dead 
moved was cut in 1937 to levels of 
stocking varying from 0 to 10 Mand moist sites. 
board feet per acre. 
gaged by reinventory of reprodue- 
tion 7 years later and growing 
stocks 15 years later. 


Results were 


least on 
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sites 
The 


seeded species have in the regenera 


initial advantage that heht 


tion of the larger openings made in 


cutting timber reduced 


vhat 


Was 


SOTHE 
as the smaller stumps of cut 
trees and broken saplings sprouted 
The 


and sprout origin 


new stand was of mixed seed 


Both seedlings 
and sprouts were more numerous 
and developed faster in the larger 


The 


sity of reproduction was 


openings distribution and den 
hest on 
the more heavily cutover areas, but 
all the 
venerated in 15 

Diameter 


cutover areas were well 1 


vears 


vrowth increased with 


reasing stocking f residual 


stand down to »() 


I 
Among the | 


2 ime 


maxX 


mitim stocking SS (lf 


hes in 10 vears 


~ rable 


spectes, 


vas the typical rate. Many of the 


vellow poplars and the northern 


red oaks grew 3 inches in 10 vears 


Yellow-poplar, intolerant of 


ertop its associates if 


+ . 
nist a) } 


to keep anywhere near its rapid 


initial rate, but the red oak readily 
maintams a 


into the 


satistactoryv rate well 


} 


larger S1Ze classes even i 


moderately crowded 


A maximum net growth of 205 


board feet per acre annually 


Was 


attained with a volume of 


7.200 


starting 


board feet or a densit\ DD 


percent of maximum A con 
siderable number of scarlet oak and 
other less desirable 


cluded. For 


erowth Was 


species were mm 
heavier stands the net 


ynily hye *AIISE of 


less, 


mortality among poor-risk veteran 
left deliberately to 


high-level stocking 


trees observe 

Saw timber ecrowth accounted for 
over two-thirds of the average an 
nual value increment. Less than a 
third of th 


per 


usual 1- to 3-dollar in 


crease acre came from pulp 


wood. The net value of total growth 
per acre increased with starting 
volumes and their corresponding 
values up to a point where $70 
left after cut 
At this point the net growth 


Within the range of 


worth of stock was 
ting 
was about $3 
conditions observed in this study, 
the trends of 
like volume 


erowth, reached a crest onlv be 


increase in value in 


crement, those in net 


ause some financially overmature 


timber had been retained 


Similar tests in improved second 
vrowth stands are needed to deter 


mine the optimum timber growing 


density to realize maximum values 
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The Spacing Interval for Supplemental 


Shelterbelts' 


SHELTERBELTS, walls. fences. 


SHOW 


Strips ol and other ob 


Crops, 


stacles placed in the path= of 


wind are known venerally as sur 


1 ect barriers The basic definition 


isually given vr this term states 


arrnier is any ob 
thie path of the 
anner that it 
liversion of the 
S diversion Is) ae 
drav on the wind 
the same heteht 
ese combined 
met origi 
er the 
and create 
alo air within 
ol the ob 
of influence is 
limited, of cou ~ and ustially does 
not extend listances vreatel 
than 2O or 30 i the height of a 
the require 
my ousually far 
nfluence. it be 
to extend the in 
as 0 shelterbelts 
mplished by creat 
properly orl 
a supplemental 
| 


Suppo 
This | Is 


primarily wil obtaining 


ented 


belts concerner 


informa 
tion relative to the spacing of the 


ented cron 


so-called propel Oo} 


tinuityv of bel 


There are aspects to the 


problem of determinine the best 


spacing imterval for a system ol 
shelterbelts. The principal reason 


ror planting anv shelterbelt is. to 


reduce wind ve loceities The amount 


and type of reduction needed, how 


ever, depend upon the object) or 


tected and the 


objects to he pr 


Contribution 94 Department of 


\gronomy, Kansas Agricultural Experi 
ent Station, Manhattan. and the U. S 
Dept Agri Agricultura Research Serv 
~ Soil and Water Conservation Research 
Branch. Cooperative research in the me 
chanies of wind erosior 
Western Section of Soil and Water 
Agricultural Research Serv 
Dept Agri Kansns State 
Manhattar 


Management, 
“* U. § 


purpose of the protection, 1.€.. 1S 


the reduction in wind desired for 


the comfort of people or livestock, 
heating loads, 


reduction in home 


control of drifting snow, or for 


minimizing soil movement by wind 
Limiting the investigations to 


only one of these purposes, how 
ever, does not completely solve the 
dilemma. For example, determina 
tion of the best spacing to control 
erosion of soil must be concerned 
also with the susceptibility to ero 
sion of the soil that is to be 
tected This 


and it is difficult to prescribe a gen 


pro 
varies considerably 
eral formula for velocity reduction 
required to stop erosion because of 
factors affecting the vulnerability 
of the soils. Dryness, texture, 
roughness, and many other factors 
are involved. The economic aspect 
is another factor that must be con 
sidered, i.e., what proportion of the 
cropland can be economically de 
oted to trees to afford protection 
for the remaining land. Bates (/ 

has indicated that in the corn belt. 
5 percent of the area could be de 
voted to belts because of the direct 
benefits to crops and animals. The 
percentage of area, of course, varies 
vith different crops, climatic condi 
tions, and the intensity of agricul 
particular re 


ture practiced Ina 


vion. For example Chepil (2) has 
reported that in the sandy lands of 
China, sine rows of willow belts 
height are 


Ilere, 


where an intensive type of agricul 


feet in 


le 
averaging 12 


planted every DO or 60 feet. 


ture is practiced this close spacing 


and economical It 


IS necessary 
might not apply, however, on large 
areas such as western Kansas where 


climatic conditions and economic 


ratios would not be favorable. 
This particular study does not 


and could not deal with all the 


above mentioned aspects of the 


problem. The object of the study 


is to obtain qualitative informa- 


tion on the mechanical reduction 


of wind velocity. Previous studies 
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S. Department of Agriculture 


that one of 


obtain 


», 4, 5) have shown 


the best ways to data on 
relative results is with a wind tun 
nel wherein many of the variables 
can be controlled for sufficient time 
The re 


with 


to make detailed studies. 


results obtained 


liability of 
the tunnel has been tested in pres j 


ous study (6) which showed rather 


vood agreement between model 


and prototype, provided the models 


are placed in a tunnel having a 


turbulent boundary laver of suffi 
cient depth to be similar to atmos 


pherie conditions 


Methods of Study and Procedures 


following variations and 


The 
combinations of principal and sup 
plemental shelterbelts were tested 


7-row principal belt with 3-roy 


plementals 

7-row principal belt with 2-ro 
plementals 

7-row principal belt with 1-ro 
plementals 

}-row principal belt with l-row sup 
plementals 


principal belt with l-row sup 


l-row 


plementals 


The 


the experiments 


model shelterbelts used in 


were fabricated 
and = green 


leneths of 


from cedar boughs 
placed in’ short 


One 7 


lichen 
aluminum tubing 
cipal belt, three 


row prin 
3-row supplemen 
tals, two 2-row supplementals, and 
supplementals were 


three 1-row 


constructed by orienting the 


‘*trees’’ and ‘‘shrubs’’ in a series 
of holes drilled in ply wood bases. 
The scale used for the models Was 
1 inch equals 5 feet. Thus, in terms 
of the prototype condition, the low 
est or windward shrub in a 7-row 
belt would be 7.5 feet and the tall- 
placed as the fifth 
windward would be 30 feet. 
third, fourth, and 

9- 


tree rows would be 15, 20, 25, 


row 
The 
sixth 


est tree 


second, 
and 
17.5 feet, respectively in prototype 


conditions. The seventh row was a 
shrub row corresponding to 10 feet 
high. The lichen 
for the shrubs. The 3-row supple- 


mentals conststed ot one shrub row 


ereen Was used 





trees. The 


and 


?-row 


two rows of tall 

supplementals consisted of 
with a 
the 


single 


two rows of tall trees row 


of shrubs placed in leeward 
trees. The 
plementals consisted of a combina 


tall 


Spacing hetween the rows 


row ot row sup 


tion of one row of trees and 


shrubs 
of shrubs and trees was 2 inches on 
the n odel, 

field 
within the 
2 inches or 10 
tween shrubs in shrub rows was 1 
> feet. Where combinations 
used in 


corresponding to 10 


feet for conditions. Spacing 


rows of trees was also 


feet. Spacing be 
inch or 


of shrubs and trees were 


one row, the spacing for the trees 


was 2 inches with two shrubs be 


tween each tree giving a spacing of 


approximately 0.67 inch or 3.5 feet 


7-row principal belt 


tunnel (upper 


in prototype condition. Figure 1 
shows views of the various models 
as they were oriented in the wind 
tunnel, 

the effect of dif- 
ferent spacing intervals on velocity 
the belts 


out in a laboratory 


The studies of 
reductions for various 
carried 
wind tunnel described previously 


were 


j The working section for these 
ular nents consisted 
16-foot leneth be- 
vinning 40 feet downwind from the 


The top of the tunnel for 


parti experi 


of a horizontal 
blower 
this section was constructed to fa- 
movement of a 
tubes through the 
length. The 
cravel 


horizontal 
Pitot 
16 foot 


sieved 


cilitate 
staff of 
entire 

consisted of 2.0-6.4 


mm 


floor 


thus assuring development of 
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a turbulent boundary layer simi- 
lar to atmospheric conditions. 

measure 
different 


various locations to the 


Horizontal velocity 


ments made at 12 
heights at 
leeward of the belts with a group 
of 4 Pitot alcohol 


manometer. tubes were 


were 


and an 
Pitot 
and 


tubes 
The 
mounted on & rack vear car 
riave to facilitate horizontal move 
ment and on a staff gage equipped 
vernier scale for accurate 
movement. All 


intervals 


with a 
vertical combina- 


tions and spacing were 
tested at constant wind speeds of 
16.8 and 27.8 mph. measured in 
the center of the tunnel at a loca 
tion 12 feet upwind from the wind 
ward end of the test section. Test- 


ing procedures consisted of run- 
complete traverses of clear 

velocities through the en 
length of test 


each of 


ning 
tunnel 
16-foot 
in duplicate at 
Velocities to 
belts 
location 


section 
the 
the lee 
then ob- 
and di- 
velocity obtained at 


tire 
two 
velocities. 
ward of the were 
tained at given 
vided by the 
the same location in the clear tun- 
nel. These ratios were used to plot 


profile maps expressing the height 


above the ground as the dimension- 


less ratio and the velocity ratio 


. where 


elevation above surface at 
which velocity is measured 
height of tallest tree in belt 
6 inches in the model or 30 
feet in actual belt 
velocity aft of belt. 
velocity in open or clear tun 
nel. 
Percentage reductions in velocity 


are equal to 100 (1 Verti 


cal and horizontal distance on the 
profile maps is shown in terms of 


belt heights 77. 


Results 


AS a prerequisite to evaluating 
and comparing the effectiveness of 
the different combinations of shel- 
terbelts it 
lish arbitrary levels of velocity re- 
Levels of 50 and 75 per- 


was necessary to estab- 


duction 
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While these are 
only arbitrary levels, one or the 
should he 


most wind velocity reduction prob- 


cent were chosen 


other appropriate for 


lems. 


In running the tunnel tests each 
combination of belts was first tested 
with the supplemental belt placed 
at spacing intervals of approxi 
12, 18, and 24 HT. Profile 
drawn the data 

these Areas be- 
principal and the first 
belt the 
percent eon 


mately 


maps were from 


obtained in tests 


tween the 


supplemental! and under 


50 and 7) reduction 


tours were determined with a 


planimeter. These areas were used 


as indexes of effectiveness and 
plotted 
val An 


then drawn 


versus the spacing inter 


curve Was 


approximate 
and an equation de- 
termined for all cases where a de 
finable trend in the data was indi 
cated 
that the 


the curve and determine the 


In this respect it was found 
3 points were sufficient to 
draw 
equation in all cases except the 75 
level for the 7- 


2-row 


percent reduetion 


principal plus supple- 
the 50 
tion level for the 1l-row principal 
Here it 
was necessary to resort to trial and 


row 


mental and percent redue- 


plus l-row supplemental. 


error methods for establishing the 
After the 
approximate equations. the critical 
maximum the 
located by methods of 
culus wherein the first 
of the 


locations determining 


eurves 
cal- 


derivatives 


points on 


were 


functions were set equal to 
the 


solved 


zero and resulting equations 
These 
points in combination with the in- 
the 


to determine the 


were for real roots 


formation shown on contour 


mans were used 
interval to 
maintain either a 50 or 75 percent 
The final 

velocity 


The 


second 


approximate spacing 
reduction between belts. 


location was checked by 
probings with the Pitot tubes 
for the 
supplemental was located also by 
the Pitot 


traverses were 


interval 


spacing 


velocity probings with 


tubes. Complete 
run for levels of 50 and 75 percent 
reduction and were considered to 
be the ‘‘hest’’ 


ticular system of belts. 


snacine for a par- 
Areas un- 
der these curves also were obtained 
and used to establish the final spac- 
shown in 


ing-effectiveness curve 


o-ms% 
29-80%. 
se 
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Fig. 2. 
belt with 
Lower two figures show 


Percentage reduction in velocity 


‘“bhest’’ 


spacing 
in velocity. 


the upper right corner of the fig- 
ures which follow. 

7-row principal belt with 1-row 
supplemental.—Figure 2 shows the 
data obtained on the 7-row princi- 
pal and 1-row supplemental com- 
bination of belts. It is noted that 
at least a 50 percent reduction in 
maintained from tree 
top to eround level for the 12 H 
The level of this redue- 
tion begins to drop. however, for 
the 18 H spacing and finally strikes 
the ground at approximately 18 H 
with 24 H spacing. 

The approximate equation, de- 


velocity is 


spacing. 


rivative, and critical maximum for 
the spacing-effectiveness curves 
based on the 12, 18, and 24 H spac- 
ing was: 

50 percent reduction curve 
I 4.78 + 0.21 S — 0.0002 e®-39 
y’ 0.21 0.000078 e®:39 8 
critical maximum 20.1 


obtained in vicinity of a 
a l-row supplemental belt placed at 
interval 
Spacing effectiveness curves are 


7-row principal 
and 24-H spacing intervals. 
for 75 and 50 percent reductions 


shown in upper right corner. 


12-, 18-, 


75 percent reduction curve 
I 5.14 0.13 S — 208 « 
y 111 e—9-53 8 0.13 
critical maximum = 12.8 


0.53 8 


where S = spacing interval in tree 
heights H and I effectiveness in- 
dex, the first derivative 
of the equation for J. 

The final spacing-effectiveness 
curves (upper right of figure) 
show a maximum spacing interval 
of 19 H for a 50 percent reduction 
in velocity and 13 H for 75 percent 
reduction. Maximum indexes at 
these spacings are 8.8 and 3.2 for 
reduction, re- 


and y’ 


50 and 75 
spectively. Increased spacing from 


percent 


these values show a decrease in ef- 
fectiveness. The spacing required 
to maintain a 50 percent reduction 
between the principal and first sup- 
plemental belt is approximately 
1.46 times greater than that re- 
quired for a 75 percent reduction. 
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The spacing between the principal 
and first supplemental belt is 1.74 
times greater than the spacing be 
tween the first and second supple 
mental for a 50 percent reduction, 
and 2.2 times greater for a 75 per 
cent reduction 
It also should be noted that this 
combination of belts maintains at 
least a 25 percent reduction in 
velocity for the longest, or 24 /1/, 
spacing tested 
,-rouWw principal helt with ?-row 
supplemental Kigure a shows 
data obtained on the 7-row prince! 
pal and 2-row supplemental com 
binations of belts The general 
shape of the reduction contours Is 
nearly the same as the 7-row plus 
l-row combination described above 
The approximate equation, de 
rivative, and critical maximum for 
thi spacing-effectiveness — curve 
based on 11.7, 17.7, and 24.3 11 
spacing Was 
ny perce nt reduction curve 
1.95 + 0.41 S 0.0012 ¢ 
y (41 0.0004 @9-82 8 
‘ritical maximum 25.4 
75 percent reduction curve 
Not determined 
The final curve (upper right 
‘orhner shows the best Spacing Tor 
a oO percent reduction to be at 22 
H with an index of 9.5, which is 
ivher than the 7- plus l-row com 
bination. Best 75 pereent redue 
tion occurs with a spacing of 14 // 
and an index of 3.7. The spacing 
required to maintain a oO percent 
reduction between the first two 
belts is approximately 1.57. times 
vreater than that required ror a 
7) percent reduction. The spacing 
between the principal and first sup 
plemental belt is approximately 1.6 
times vreater than the spacing be 
tween the first and second suppl 
mentals for a 50 percent ree uction 
and 2.0 times greater for a 75 pel 
cent reduction 
This combination of belts als 
shows at least a 25 percent reduce 
< » 
Fig. 4 Pereentage reduction in velocit 
obtained it 
belt with ; 3 supplemental belt 


In Vien of a 7-row principa 
placed at 12-, , a 2 spacing in 
tervals Lower tw 1 show ‘‘ best’ 
dpacing interval f 5 and 50 pereent 
reductions in velocity Spacing-effective 
ness curves are shown im upper nght 


eornel 
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tion in velocity for the longest, or 
24.3 H, spacing tested 
with 


Figure 4 


7-row principal belt row 


supple mental shows 
data obtained on the 7-row prinei 
pal and 3-row supplemental com 
of The 
shape oft velocity contours and of 


the 


yp 


binations belts general 


spacing effectiveness curves 1s 


nearly the same as the 7- plus 


l-row combination 
The 
rivative, 


the 


byease ad On 


approximate equation, dle 


and critical maximum for 


spacing-effectiveness — curves 
12, 18, and 24 H spacine 
vas 

0 percent reduction curve 

2 st) Pe N 

O.0000T?2 Se" 

y O38 ,OOOO0GS es 
‘ritical maximum 20.6 

e9 percent reduction curve 
! £.033 ane 
y 130 @—0-59 8 0.056 


13.1 


upper 


0.056 S 


eritical maximum 


The 


final curve right 
indicates the best spacing 
for a 50 reduction in ve 


locity 


percent 
is 20 H with an index of 9.8, 
and 
Best 


slightly higher than 7- plus 2 


7- plus 1-row combinations 


spacing for 75 reduction 
is 13.5 H with an index of 3.2. The 
spacing required to maintain a 90 


the 


percent 


reduction between 
first 


belts is approximately 1.48 


percent 


principal and supplemental 


times 
ereater than that required for a 75 
reduction 


the 


plemental belt is approximately 1.7 


percent The spacing be 


tween principal and first sup 
times greater than the spacing be 
tween the first and second supple 
mentals for a 50 percent reduction 
9 


and 2.2 times greater for a 75 per 


cent reduction 
connection 


that it 


It will be noted in 


with this combination Was 
not possible to maintain a 75 per- 
cent reduction throughout the en 
tire distance between the first and 
second supplemental belt. Appar 
ently, the location and porosity of 
the supplemental was such 
that the 


first supplemental permitted only 


5-row 


leakage of air through 


90 to 70 percent reduction immedi 
ately aft of the belt. 
row principal with 1 


row Sup 


Fieure 5 shows data 


the 


plemental 


obtuined on 3-row principal 
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Percentage reduction in velocity 


vith a l-row supplece ntal belt 


r figure shows ‘‘ best spacing for 


iveness curves are shown no Upper 


and 1l-row supplemental combina 


tion of belts. 
belt 


row 


The 3-row principal 
not so effective as the 7- 

This belt did 
uniform 950 percent 
itself and 
belt. It 


Was 
belt. 


vide a 


not pro- 
redue- 
the 


Was 


tion between first 


supplemental also 


impossible to obtain a continuous 


reduction in velocity 


40) 


cent velocity reduction was used, 


7) percent 


with this combination. A per- 
therefore, as the criterion of spac- 
ing, 

The approximate equation, de 
rivative, and critical maximum for 
the spacing-effectiveness curve 


based on 11, 17.6, and 24 HZ spacing 
was: 

40 percent reduction curve 
0.05 SN PTR «¢ 


0.625 8 __ ().05 


5 R O.625 8 


174 « 


righ 


2 4 6 8 
IN TREE HEIGHTS 
obtained in 
at 11-, 17.6-, 
40 pereent 
t corner 


Vielnitv of a o-row 
and 24-H 


reduction in veloei 


spac 


eritical maximum 13.0 
The 


eurves 


final spacing effectiveness 


upper right corner) indi 
cate that the best spacing to main 

40) 
12 H. 


dex associated with this spacing is 


tain a percent reduction is 


about The effectiveness in 
5.2. Both this index and the spac 
be 


the 


ing interval are considerably 


the values obtained with 
7-row principal belt. 


While this 3-row principal did 


low 


not produce a continuous 50 
cent reduction the 
two belts. it did the 
sufficiently to maintain a 50 
the 
and second supplemental at a 12 / 


per 
between first 
reduce wind 
per 
cent reduction between first 
spacing. 

Single-row principal with l-row 
shows 


supplemental, Fieure 6 
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Fig. 6 ereen re reduction in velocity 
pal he wit i ro ipplemental 
Lowe ’ 


Spa 


obtained on the ‘‘narrow’’ 


Velocity pat 


data 
single-row plantings 
terns immediately to the leeward of 


belt are 


the principal similar to 
those obtained with the 


the narrow, 


3-row prin 
air through 


belts 


jetting of 


‘ipal 
porous caused 
reductions im 
This 


combination of belts was, however, 


rather low velocity 


mediately to the leeward 
more effective than the 3-row prin 


because it was possible to 


cipal 


maintain a continuous 50 percent 
reduction between the belts 

The spacing-effectiveness curves, 
trial and 


as determined by error 


methods, show the best spacing to 
be about 17 H with an index value 
of 4.6 A 15 


is also shown, but zones ha. 


percent reduction 
curve 
ing this much reduction in velocity 
were relatively small pools immedi- 
ately aft of the belt and did 
not reach the level at any 
location between the belts. The 


first 
ground 
best 
spacing between the first and see 
ond supplemental is 13 H, or about 
25 percent less than the spacing be 
tween the principal and first sup- 


plemental 


obtained in vicinity of a single-row 


ed at 12-, 18-, 


IN TREE HEIGHTS 


princi 
ind 24-H spacing intervals 


ion in velocity. 


Discussion and Conclusions 


Evaluation and 


the 


comparison of 
effectiveness of the different 
belts tested in the ex- 


periment can best be made in terms 


Svstems ot 


that consider both the level of ve 
locity reduction and the type of 
protection afforded by a given sys- 
tem of belts. The spacing-effective- 


ness curves shown on the figures 


were of considerable value in de 


termining the spacing interval; 
however, they do not provide suffi- 
cient information to give a true 
evaluation of the merits of a given 
belt svstem. A better method is one 
that considers the desired level of 
velocity reduction, the location and 
the net size and extent of the pro- 
tected The level of velocity 


reduction 


area 
previously has been 
chosen as 50 or 75 percent in this 
The size of the protected 
evaluated, therefore, 


determining 


study 
areas can be 
in relative terms by 
the areas on the profile maps be- 
tween belts and under the 50 or 75 
The ex- 


percent reduction curves. 


tent of protection can be deter- 
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mined in terms of the net = dis- 


tances® alone the ground between 


belts having at least 50 or 75 per- 
cent reductions in velocity 

Table 1 
mation obtained on all the shelter 
The data 
“pest” 


spacing intervals, areas of protec 


summarizes the infor- 
belt combinations tested. 
is presented in terms of 
tion, and extent of protection, 
Table 1 indicates that a 50 per 
cent reduction is obtained for 77.4 
of the total 
the 7-row principal and two 1-row 
This 
proximately 8 percent greater than 
the 
about 44 percent greater than the 
the 
supplemen 


percent area between 


supplementals area is ap 


next best combination and 


poorest combination, 3-row 


principal with 1-row 
tals. The 7 


has 46.9 percent of the area with 


row plus 1-row also 


a reduction of at least 75 percent 
or 2.7 percent more than the 7-row 


The 7- 


howe, er, 


with 2-row supplementals 


row plus l-row areas, 


are slightly smaller in actual size 
plus 2-row areas 


than the 7-row 


Cols. 6 and 8.) Since the spacing 
for the 7 


that the 50 


is shorter plus 
this 


percent velocity reductions extend 


interval 
l-row, indicates 
to greater heights above the ground 
than the 7 
these 


for this combination 


plus 2-row. Choices between 
two belts would depend, therefore, 
on whether surface protection or 
protection to some height above the 
desired. Other belts 


ground was 


would be ranked in the order in 
which they are listed in the table 
In terms of ‘‘best’’ spacing in 


terval and extent of protection, 
the system of belts consisting of a 
7-row principal with 2-row supple- 
mentals gives a spacing interval of 
22- and 14-H and 14- and 7-H for 
a 50 and 75 percent reduction, re 
spectively. This 
utilize a total length of 39.0 heights 
for the 
34.6 heights, or 88.7 percent of this 


system would 


best 50 percent spacing ; 


is defined as the length 
of protected area after deductions for 
the length of ground used by the belts 
and for those areas immediately to the 
leeward of the belt where velocities do 
not reach the desired level of reduction 
because of the air jets. 


*Net distance 
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have at least a 50 
Similarly, the 
heights with 


length, would 


percent reduction 


system would use 24 
the best 75 spacing and 


18.4 H, or this 


length, would have a 75 percent re 


percent 
76.6 percent of 
distance 
this 
belt provides protection to a length 


duction. In terms of net 


with a 50 percent reduction, 


pproximately 6 H longer than the 


a 
7-plus l-row, 5 H longer than the 
‘ 


plus 3-row combination, and 12 
and 25 H longer than the 1] 
row and the 3- plus 1-row combina 
slight 
tage over the other belts in terms 
of length 


plus 1- 


tions. It also has a advan 


having a 75 percent re- 
duction. On a basis of information 
given by these data, then, the 7-row 


principal with 2 


row supplementals 
would be the best combination, fol 
lowed bv the 7 plus l-row, the 7 
plus 3-row, the 1- plus l-row, and 
the 3- plus l-row 


The 


ines tested in this experiment were 


so-called ‘‘narrow’’ plant 
not so effective as the wider prin 
cipal belts followed by supplemen- 
tals. The 


ticular did 


3-row principal in par- 


not show up well and 
probably should not be considered 
for most problems. It is apparent 
that the rather abrupt top design 
obtained when placing a shrub row 
and then two rows of much taller 
trees is not a good design for main- 
reductions to 


taining substantial 


SUMMARY OF INFORMATION 


ARE 


TABLE 1 


TIONS 


sest’’ spacing 

interval between 
Ist and 
2nd supp. 
40 


~h0F - 
IU" io% 


Belt 
combination 


Prin. and 

Ist supp 

50% 75% 

H H H H 
7-row prin 
plus two 
row supp. 
7-row prin. 
plus two 
row supp. 
7-row prin. 
plus two 
s-row supp 
l-row prin. 
plus two 
l-row supp 
3-row prin. 

plus two 12 

l-row supp. 


AND COMPARISON OF 
THOSB OBTAINED WITH 


Area between belts 
with reduction of in 


the lee of the belts. It is possible, 
that better 
ment of trees was made within the 


however, if a arrange- 
belts, some better protection could 
be obtained. The other 
tested, the 
belts, were considerably better than 
the belts. In the 
ratio of protected length to total 
leneth utilized, the single-row 


narrow 
plantings single-row 


3-row terms of 
SVS- 
tem ranked very well. The spacing 
50 
tion, particularly 


intervals for a percent reduc- 
aft of the 


supplemental compared favorably 


first 


with that obtained with the wider 
A 75 percent re- 
not be 


principal belts. 
could 
with this system. This combination 


duction maintained 
could be used where field arrange- 


ments would permit growing of 
crops needing less protection be- 
tween the principal and first sup- 
plemental. In these cases this sys- 


tem would also have considerable 
appeal because of the smaller num- 
the 


sequent reduction in cost and labor 


ber of trees needed and con- 


required for establishing and main- 
taining the belt. 

In conclusion, it that 
the 7-row principal followed by a 


appears 


system of 1-row’ supplementals 
probably would give the greatest 
proportion of protection at greater 
the level. 


Possible application of this system 


distances above ground 


would be protection for tall grow- 


‘BeEsT’’ 


Total distance 
system* 


enor =-of enor Pape 
20% ioe 5O% 75% 


H° % 


77.4 10.0 46.9 


69.8 10.6 44.2 39.0 24.0 


65.0 35.7 23.8 


BELT COMBINATIONS TESTED. 
50 AND ‘*Best’’ 75 Percent Spactnes, RESPECTIVELY 


12] 


homes, and 
the other hand, the 
7-row principal followed by a sys- 


orchards, 
On 


ing crops, 


livestock. 


tem of 2-row supplementals would 
the best 
Use of this system would be indi- 


vive ground protection. 
cated for problems concerned with 
The 7- 


row principal followed by a system 


minimizing soil blowing. 
of 3-row supplementals would rank 
the tested. The 


single-row svstem would be recom- 


third in group 
mended for special problems with 
the the 
previous 


described in 
The 
principal plus 1-row supplementals 


reservations 
paragraph. 3-row 
would not be recommended. 

The above conclusions are based 
on the data obtained in this par- 
ticular experiment. The study was 
concerned only with the mechani- 
cal reduction of wind velocity and, 
therefore, ignores the silvicultural 
problems associated with shelter- 
belts. Suffice to say that final se- 
lection of a shelterbelt system for a 
particular problem can only be 
made after careful consideration of 
both aspects of the problem 


Summary 

Wind tunnel 
ducted to 
the 
velocity and a system of shelter- 


st udies 
information 
reduction of wind 


were con- 


obtain on 


mechanical 


belts consisting of a principal belt 


followed by supplemental belts. 


INDICATED 50 AND 75 PERCENT REDUC 


Net-distance protected 
and percentage of total 
with reduction of 


50% 75% 


Distance used 
by tree rows® 


H I H 


9.3 


Single and 3-row principals did not produce a continuous 75 percent reduction; therefore, no ‘‘best’’ spacing interval tests 


were run. 
*Total distance 
and last belt in a system. 


includes spacing between and within belts plus one-half of a row width added to the outside of both the first 
One row width is the distance between rows and is equal to 0.33311. 


*Sum of distance between rows in belts plus one-half of a row width to either side of a given belt. A 1-row, 2-row, 3-row and 


7-row belt would, therefore, 


be 0.333H, 0.666H, 1.0H, and 2.333H wide respectively. 





122 


and 1 


2.) and 


row prince! 


Models of 7-. 3 
pal belts, and 1 


4-row sup 


lemental belts were used to obtain 
‘Xx 


iu 
the imtormation Results are « 


pressed in terms of percentage re 
duetions of the open wind velocity 
t} 


formation was obtained wit 


ro 
ol 


eral 


; 
plemental 


clitts aC Tes 


rent sj 


belts when ust 


belt 


t} 


rincipal Some results 


tests on so-called ‘narrow 


plantings 1.¢ singel rows 


the be 


belt, are 


nefit of a w 


vithout 


ipal also erivedl 


{ efficien 


] 


f belts depended 


svsten 0 
the Tv yp 


the 


followed 


what upon 


ion desired ()1 belts ft 


row principal 


l-row supplementa 


would give the greatest 


protection ext nding to the 


above evrounad bet we 


svstem would be wos 


problems. of 
orchards farm 


DS 


t 


steads. and livestock. On the other 


hand, a 7-row principal belt fol 


lowed by a system of 2-row supple 
the greatest 


mentals would permit 


spacing intervals between belts and 


to the 
Use of 


ror 


protect ion 


would 


vreatest 


provi le 


leneth of ground 


this svstem would be indicated 


problems concerned with minimiz 


ne soil blowing. A 7-row principal 


l 


belt followed by a system of 5-row 


supplemental belts would rank 


n th Single 


third 1 we group tested 


of trees used without benefit 


rows 
f a wide principal belt would not 


reduce wind velocity as much as 
the 
\, 
would 
intervals and would provide a rela 
‘ted 


the 


wider belts. Tlowever. at lower 


velocitv. reduction. they 


els oO 


permit fairly long spacing 


hig ol protec 


total 


tively 
used 
be 


| problems where 


leneth to leneth by 


They would recon 


system 


perce a ror spe Wa 


less tion from wind Is. re 


prot 


auired and where the area used by 


‘lorida 
Schoo 


a bronze 


re, left to Tt 
irold, S. Ne 
School of 


Club, 
di 


W rmeter 


Forestry 


School 
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be 


» 
o-TOW 


would an important 
The fol 


l-row supplementals did 
the 


the belt 


factor principal 
lowed by 


not show up well in tests and 


would not be recommended 
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SEW METHOD of forest 


survey 
on state 
1952 


onsiders the ma 


Vas initiated owned lands 


in Minnesota in This survey 


idual 


Kor 


unit 


Porest Ty pe 


as the basic unit purposes of 


clarity, this basic will her 


referred to as the type 


alter be 


a contrasting area ol 


a minimum size ot 


tvpe is dealt with 


All 


thereto Is 


Information per 


taulnine ‘hed into 


IBM 


re orded hh 


pourn 


al 
! 


ecard or cards. Information 


all cases is as follows 


Dy Management 


ent and leval 


it 


idss 


produen 


The! 


‘ONSC] 


Industrial, 


rv merchantabl 


Stana thal Condition 


vigor 


erchantable stands classed 


are 


rating, storage, or grow 


ne and evood oy! Door COna€ITION, Ta 


1] 
provide ror DOSSIDLE 


reassignment 
priority 
ta 


na Operabdility 


chantable stands are classed 


evood, poor, or nonoperable, 


on factors such as volume 
location, species, 
rain, age, and condition 
iz; 4 


by species 


utting priority and vo 
Wp 


An 


this 


important 


survey is the ‘‘write off” 
the 
class but classified as nonoperabl 


leneth 


volume, which is. in 
This is discussed at 
along 


History 


Approximately 


“ total ot 


2 360.000 acre 


$750,484 acres of state 
owned land in the forest area have 
under 
1952 


COMLPPISING 


| | 
Deen placed Management 


, ‘ 
Prior to fen managemen 


LLNITS, 


some 


were inventoried by a ran 


Polies 


ror 


sampling nethod 


atements were 


pre] “eq 
}) pal ( 


hahnavement yp 


unit listing ty] 


1 
res 


aves, volumes, allowable cut, 
veneral management plans. Pri 


lhle ~s were pore 


pared 


l 1 
aerial photographs as a par 


record 
It bee 


ester in chare to 


the 


mniten 


hecessary Tor 
hake an 
SIVE 


reconnaissance of 


“lof 


bit te 


locate stands in. ner 


cutting 
and to develop lone rane plans for 
stand impro and forest) de 


A one 
this 


ement 
vi lopme nt work 
ol 


vears and 


an recon 


halssahee 


magnitude =r 
quires with other neces 


sary work projects, mav never be 


vholly ‘completed In addition, 
many errors of photographic inter 
pretation were revealed, some se 
riously affecting original inventory 
neures 


practi cal, 


on acreage and volume 
printed type maps proved im 
slice 


them 


oby IOUS 


eorrections 
illegible. It 


proced 


SOOT! 
almost 


that 


rendered 
} 


wecale 


new 
were in order 


1952 


res 
In 


vere 


two ‘pilot’ projects 
undertaken employ Ing a new 
The Solana and 


D8.000 and &%. 


survey technique 
of 


OOO acres respectiy ely 


Quadna Units 


were tv pe 


mapped from = aerial 


photographs 
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as 
based 
per acre, 


comp sition, ter 


consideration im 


| 
0 


harvest 


rurther 


1.850.000 


Richard L. Knox 
Management, 


d assistant, Forest g 


Department of 


Grand Rapids, Minnesot 


the 
field 
sisted 


by district forester prior to 
work. The field 
of field check 
pling every merchantable 
the unit. Other 
checked, whenever 
Kield office 


developed and 


aly 
work con 


cine and sam 
tvp n 


td 


encountered 


types Were fj 


ana procedures were 


improved upon in 


the of the work 
1953 the Black Bay 


Rainy 


eourse 
In 
the 


Canadian 


hit 1 


Lake region, the 


on 


border was ‘ntoried 


hive 


and survey techniques were fur 
improved. This 


ered 136,000 acres o ate land and 


crey \t 


resurves 


ther CON 


employed a hihe-man the 


present time two 


. +] 
progress line wit 


1) 


reassessing 


poliev of 


units on a ten Vvear ove 


veys, when complet 


total area covered by 


thod to some 580,000 


+ ? 1 
essment Of units stl 


hod will 


Procedure 


State-owned lands are 


tvpe n apped from 


photography 
The 


checking ne 


ierial 
\latex 
field 


tave is inversely ce 


overlays 
} rhale 
the skill of the interpret 
familiarity with t 
is therefore given 
Analysis 


Minnesota 


forester alone 


projects ‘ates 


that for planning 2,900 


purposes 
acres per day can be typ 


from aerial (one 


the 


mapped 
photographs of 
] ; 


basic reasons for adopting this 
survey method was 


recog) 


mon ot 
the inherent errors in photographi 
of 


‘condition classes 


interpretation forest tvpes and 


These errors are 
negated in hanta 


practically mere 


ble 


other 


stands and are minimized in 


types through a sampling 
correction procedure. As mentiones 
previously, types other than 


field 


ever encountered 


chantable are checked when 


A listine of nec 
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coupled with 


the aerial 


essary corrections 
further examination of 
photographs, permits a percentage 
correction of final figures 
for all 
types and condition classes 

The field 
with two-man crews and a chief-of- 


The 


sponsible for the 


acreage 


nonmerchantable cover 


work is carried out 


party chief-of-party is re- 


overall conduct 


of the survey and makes daily as- 
signments, inspects field work, or- 
and 


ganizes office work, manages 


the survey camp. Each field crew 


is made up of an estimator, who 
forester 


the 


must be an experienced 


and a compassman who does 


tallying. One crew stays in camp 


whenever necessary to keep office 


L- 
WOrkK 


current 

Each day the crew prepares the 
day’s run, laying out a course of 
the 


from a well defined starting point 


travel on type map overlay 


The course of travel intersects all 


merchantable types. Care is taken 


to avoid following drainage pat 


terns, contours, and edges 


Elongated 


at least 


type 
CTOSSE d 
The 


five chain 


type areas are 


right 


twice, at angles 


line 1s marked at 


course 
intervals to establish plot locations 
A plot is taken at the first location 


point in each merchantable type 


and at as many other locations 


within the type as deemed neces 


sary by the estimator. The goal is 


for a one percent sample but this 
widely in certain type 


may vary 











ial plots taken, 

| ections, and iden 
lette Th nonmerchantable type 
lustrated 


indicate 
was cor 


orrections a made as i using 


green pencil. The cheek marks 


that the orig etation 


merehant 


conditions. To avoid bias the loca- 
tion of all subsequent plots is pre- 
determined on a systematie basis 

Fig. | 

This procedure is continued, un- 
til every merchantable type in the 
management unit been exam- 
the Big Falls 
Management Unit survey involving 


276,000 acres of state land, 
approxi- 


has 
ined. In present 
some 
field 
mately 150 work days with an aver- 


work will require 
age of four crews per day on the 
job 

The character of timber types in 
an area governs the plot size to be 
used. Both 1/10 and 1/5 acre plots 
have been used in this way. Since 
the type is the basie unit, all plots 
type 
lated on one plot sheet.* This means 
that either 1/10 or 1 
may be employed in the given type, 


but 


within a given are aceumu- 


5 acre plots 


never both 

Plot radii are carefully measured 
with a steel plot tape. Trees are 
tallied by 2 inch d.b.h 


8 foot merchantable length classes, 


classes and 


to specified merchantable heights. 
Estimates are verified with a diam- 


and hypsometer when 
Percent of 


species is estimated. At 


eter tape 
defect by 
the last 


plot location in each type the net 


necessary. 


volume per acre by species is com- 
puted and all pertinent data re 
corded regarding type classifica- 
tion, operability, cutting priority,’ 
understory,” age 


stand vigor,’ 


class. site class, special products 
available, and stand improvement 


The for such 


evaluation of the stand is from ob 


needs, if any basis 


servation and notes made during 


the traverse of the type and from 
the various plots and age borings 
taken. The type is then assigned 
umulative plot tally sheet used is 
Technical Notes No. 202 and 
‘*Composite Volume Tables for 
State Forest Ex 
August 1943. 


includes recommenda 


No. 203, 


the Lake States,’’ Lake 


periment Station, 
‘Cutting priority 
reserve, cleareutting or partial 


and peri 


tions for 
eutting 


approximate percent) 
made, e.g. 


od when cut should be 0-5 or 
0-15 
Deteriorating, storage, and growing 
used in this 
type classification that 


vears 


Understory as survey is 
defined as: ‘* The 
would exist if the main stand were clear 
eut.’’ Ferns, mosses, duff, and the like 
are thrown classification 


D 


into a general 
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an identifying letter on the map 
and tally sheet for positive identifi- 
cation. 

The use of 


earded as a major advance in sur- 


‘‘write-off’’ is re- 


veys for management planning. In 


his evaluation of harvest stands, 
the estimator must weigh all of the 
factors of operability and stand 
that the 


stand or any component species is 


condition. If he decides 
definitely nonoperable and in such 
condition that it is unlikely to exist 
for the planning period it is as- 
signed tf the ‘‘ write-off’’ category. 
Acreage and volumes assigned to 
‘‘write-off’’ 


when computing recommended cut. 


are not considered 
Therefore. if to rite-off”’ stand is 
harvested or lost to natural causes 
it is not considered in computing 
recommended eut balances 


Resuits 


Computation of this survey is en- 
tirely by IBM methods 


data is listed on kev punch sheets 
9 


Original 
Fig. 2 and 3 
and rechecked at a central point 
After IBM ecards are punched, they 
are tabulated and carefully checked 
Experi- 


by the field crews 


against source documents 
that the 
tvpe is about 10 acres in size, which 


ence indicates average 
means that some 28.000 ecards will 
be used on the Big Falls survey. 
Through the IBM 
and tabulations summaries 
not commonly obtainable in other 


made. A 


use of sorts 


many 


surveys may be few ex- 


amples are: 
1. Condition class acreage by op 
erability, understory, and site class 


2. Rotation and harvest 


age 
range in vears by cover type and 
as determined from field 


site class 
observation 


3. Cutting priority acreage by 


species within condition class or 


cover type. 


}. Volume by species and acreage 


by condition class of the ‘‘ write 


off’’ classification 


5. Forest development 


acreage 


by treatment and class of owner 


ship. 


Since each type was carefully 


field-checked and area is very close 
to 100 percent accuracy, most tab 


ulations are very sound. Volume 
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RADIUS Vio ACRE -3z2 FEET CUMULATIVE '% ACRE TALLY SHEET = a,niys 1s acne - 52.7 FEET 
ITEM AND CODE COL. NO! ITEM AND CODE COL. ITEM AND CODE .NOS 


Descr.  _ 1-7 |lCiass of Land 17 |Age - overstory 27-28 
Mgmt. Unit 8-9 Acreage 18-20 Age - understory 29 


Site 30 
Comp. No. 10-11 |Understory 2l-24 cor. Dev. 3| 








Type No. __| 12 Type Class 25 Land Use 32 
Cond. Cl. 13-16JOper ability 26 ||\Cause - acreage loss 33 
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4711/5 10 15 2025 7 14 21 286 34 41 18 27 36 45 54 63 tt 23 34 45 56 68 /'14 27 41 54/16 32 49/18 


14 
471) iQ! 


1/50 ACRE PLOT RADIUS- 16.6 T UMN NO. DATA COLUMN 
H COROWOOD SPEC. NOS. 


lack 
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—- 








| SPECIAL 
PROOUCTS 
TALLY 














Fig. 2.—Combined plot tally and keypunch sheet. One of these sheets is used for every type. The data from 


this sheet is punched into an IBM ecard. 
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CUMULATIVE '% ACRE TALLY SHEET 


- oerecT 


SPEC 


__NUMBER FOOT LOGS” R) PER T 
! it 
4/' “S$ 67891012 46610 i214) 12151 ! ' 
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' ' ' 
. 26 32 37 42/16 2 
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26 30 35 39/26 3237 42)18 
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8 20/2832 35 38 42 46/ 36 43 48 53 58 62/42 48 53 58 6469 
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CUTTING PRIORITY 


COLUMN NO. DATA FOR 
COL. NOS) 4 | VOLUME CODE 


CEDAR TALLY SAWTIMBER SPECIES |SPECIES [Gross | NET 


6 | 6 |ioli2| | | [WnitePine G 33-38) 
\Norway Pine G 39-44) 
Jack Pine G 45-49) 
[Tamarack G 50-54) 
White SpruceG 55-59 | 
\Balsam Fir_G 60-63) 
\Aspen B 33-37) 
Paper Birch B 38-42) } 
Yellow Birch B 43-46 | 
|Mopte B47-50 “CEDAR CODING 


|Ash 6 51 -55}_—__ 
60 NUMBER PER ACRE ICUTTING COL. NOS | 


|E1m B 56 6 
Ba sswood B 61 654 oRee wer |PRIORITY, 664 
4Balm of Gil B 66 -70} . T t T | 
|White Oak B7I -74|, | | Posts | G 65-69 | 

— | |Red Ook 875-79) Poles | G 70-74) 
MANAGEMENT PLANS: T 
| Ties G 75-79 | 

— asst ——— =e 

SPECIAL PRODUCTS AVAILABLE 

(PILING, POSTS, POLES, TIES, ETC.) 
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for any type containing board-t 


out 


the color of IBM ecard to use sine 





> one 
> sta 
fine 


tistically weakened 


reakdowns 

This T\ yr ‘ 4 hie re 
vill aive 
trenas, 
volume 


On 


' 
} 

bral 

Management 

ianagement cards 

a drain record book, 


All 
field 


} and 5 


IBM card fil other 


eh as maps 
are stored away 


ludes a 


‘olor coded 


record lhe 
cutting areas 
to cover tv pe 
are 
The 


ror 


wement cards 


D» aba rane 
Is used Cross 
| nder remarks on 


of the 


essential 


Kie, 5 


information 


card 


Is always main 


the ‘ode 


sequences 
Under type A 
2PP7T0G CCO-15 is interpreted as 


‘lass, P 


poor condition 


operability, TO—age = in 


site. CCO-15 
vears. Under 


PCO-15 95 


eood 
within 15 
he code 2 
approximately 


All 


pencil to 


partial cut 


‘ent 


meals 


2) pel 


within 15 years 


ntries are with erasable 


readily facilitate changes in map o1 
volume data 


Entries of total volume drain by 
ause and species and total acreage 


drain by cause and cover type are 


it repre complet 


itensive management p 


eCCONNAISSA 


made annually in the timber drain 


record book. This record also lists 


the recommended annual cut and 


volume and balances for 


acreage 
the period of the management plan 


the excellent acreage 


In view of 


date on merchantable stands, drain 


by cause may be obtained in a 


relatively satisfactory manne}. 


through the fire records, ex 


use of 


tensive ground reconnaissance and 


occasional aerial reconnaissance: 


Loss of acreage directly affects vol 


ume losses, which may be estimated 


from individual stand data on the 


management cards 


Cost of Survey 


This survey, which is very com 


prehensive, is the cheapest of all 
methods that 
by the Di 


management planning 


have been employed 


ision Of Forestry for 
A compar! 
is shown in Table 1 

Black Bay Units 
meth 
Unit 


son of costs 
The Solana ane 
were inventoried by the new 


The 


was inventoried in 1947 with a ran 


od of survey Savanna 


cost 
field 


Was 


dom sampling procedure and 
subsequent 


Unit 


include 
The Nemadji 


inventoried by the horseshoe meth 


figures 
checking 
include 


od and eost figures do not 


total cost of computation, which is 
not vet completed. Information on 
the two latter units is not nearly so 
comprehensive nor recorded as effi 
ciently as on the Solana or Black 
Bay Units 


State-Wide Inventory 


For a number of years the need 
for a continuous inventory of Min 
state 


million acres of 


nesota’s 5 


owned land has been recognized 


The 
through lack of 
nel and through 


project has been deferred 


funds and person- 


lack of a survey 


method that met all of the require 


ments for realistic management 


planning. 
In August, 1954 a state 


Was undertaken in 


wide in 
Minne 


sota and by January 1955 was com 


ventory 


plete. The same survey method as 
described heretofore was employed, 
with 


Firstly, a one percent area sample 


two important modifications 


was achieved by selec 
1,162 
the 
Secondly, 


a systematic 


tion oft ‘*forties’’ of state 


land entire forested re 


over 


21oOn One permanent 
one-fifth acre plot was established 
n each merchantable type 

Each 
alls all 
located, 


forty, (which is 


OCCASION 


odd-sized survey lot) was 


permanently marked at 


one corner, carefully typ. 


very | 


mapped with the aid of aerial 


photographs) and inventoried in 


the same manner as for the man 


agement survey. The plot in each 


merchantable type was located by 


a priorits location schen e to avoid 
bias. Map type and plot type 
differ. SO 


for each 


stock tables ar 


quently 


prepared conditi ‘lass 


bv IBM 
Plots 
Penta-treated stake and each 


} 


tree of 


methods 


are center marked with 
short 
a specified minimum diam 
eter is recorded and paint-spotted 
Culls and dead 
with an X. The plot is recorded on 
a L/S 


and each species is assigned an esti 


trees are marked 


acre cumulative tally sheet 
mated percent of defect if applica 
ble 

As in 
the 


SUPVeS 


the management 
individual the 
An IBM key punch 
sheet is prepared for each type. All 
data 
derstory, ete., pertains to the stand 


survey 
type is basic 
unit. 
on age, cutting priority, un 
rather than the single plot therein 

Plot sheets, maps and key punch 
all 
checked at a central point and the 
key punch sheets sent to the IBM 


sheets were carefully cross 


center. Cards were key punched 


and check listed. The check listings 


were carefully  serutinized = and 


where errors or omissions were 


found the card was corrected 

The original cards for merchant 
able types contain the plot volumes 
per acre. From these cards, a stock 
table for each condition class was 
new deck of ecards 


prepared. A 





JOURNAL OF FORESTRY 


; P 
4 | i | , 
CONS AcqF O } sT wor | cons REC Ag-l | For | TSI 
saa CLASS OF LAND FOR SF | LAND USE || OEV.| 
— 716 (ety a) 
STATE LAND ) USE PLAN ‘<%=? owision oF rorestey 
— —— = a wmf 
| 


| a & mM meee 


pate appraiseo @-/8-S3ev Johnson 


STATE LAND Hr t 
STATUS 128 TT 








jn 
i3| 
| 


2 





— "=1 MILE 


- COVER TYPE. SIZE CLASS 7 tint 





2 


NORWAY PINE 
_ 


Bo) uidva 


DENSITY AGE CLASS 


+ ~ SECTION CORNER FOUND yoy. ac esan| 


| REMARKS (RECOMMENDED SPECIAL USE, ETC 
| Gravel pit lease in WESE (type 8) | 
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Fic. 4.—Management card (front Type identity letters are color coded to indicate type cutting priority. 
The eode in state land status refers to class of state ownership (1—trust fund, 2—-conservation, 4—acquired 
forestry, ete.). 


TIMBER APPRAISAL, CONDITION 7 = 
SPECIES AND VOLUME (USE SEPARATE COLUMNS FOR EACH STANDARD OF MEASURE, I.E. CORDS, M.8.F., ETC.) 
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Fig. 5.—Management card (back). Volumes listed are total for each type. Code scheme under remarks is 
explained in the text. 
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then had all type information gang 
punched. Total volume for each 
type was computed from the appli 
cable stock table and punched into 
the appropriate card. This latter 
to facilitate 


sorting and summation by any set 


step was necessary 
of volume factors desired 

This survey was based on 1,212 
permanent volume plots and 46,157 
acres of area sample. Statistically 
All of the impor 


accurate 


it is very sound 
tant breakdowns are 
enough for management planning 
on a state-wide basis. Subsequent 
remeasurements will provide a re 
liable measure of change of forest 
‘conditions throughout the state 
ownership 
Remeasurement will involve a 
duplication of the original meas 
urement in that each forty will be 
carefully type mapped from aerial 
photographs and verified in the 
field. Original plots will be remeas 
ured providing they remain in a 


type area classed as merchantable 


Coming Events 


New plots will be established in 
any new merchantable types (in 
vrowth 

Any changes in the stock tables 
over the first few measurements 
will most likely reflect small me- 
chanical and statistical errors, but 
over a long series of remeasure 
ments will provide a good measure 
of management practices in_ the 
various condition classes 

This survey is designed to care 
fully measure acreage change by 
cover type and condition class. The 
data from the most recent measure 
ment will be taken into the field at 
the time of remeasurement to as 


SCSS t\ pe acreage change by cCallse 


Summary 


The advantages of this method 
of forest survey for management 


planning are as follows: 


1. The individual stand as the 


basic survey unit Is In complete ac- 
eord with the stand selection meth- 


od of forest management as prac- 


ticed in this region. 
2. Use of the individual type as 


the basic unit provides for a very 
flexible and reliable analysis and 
summarization of field data. 

» 


3. Valid acreage data is obtained 
through complete type mapping 
from aerial photographs and _ field 
checking all merchantable stands as 
well as many other types 

t. The data obtained for man 
agement planning and execution 
may be incorporated into very com- 
prehensive but simple records 

5. Complete data for manage- 
ment planning is available immedi 
ately following field work 

6. Survey costs for obtaining 
comprehensive stand information, 
on each stand in a management 
unit, are less when compared with 
other survey methods 

7. Possibililty of error has been 
minimized through use of IBM in 
computation and qualified experi- 
enced foresters in the gathering of 
data 


Wildlife Conference 


The 21st North American Wildlife 


Allegheny Section 
The Allegheny Section, S.A.F., meets 
February 10-11 in the Bellevue-Strat 


ford Hotel, Philadelphia, Pa 


American Pulpwood Association 

The A.P.A. will hold its annual meet 
ings in the Waldorf Astoria Hotel in 
New York City, February 21-22 


Midwestern Shade Tree Conference 

The Midwestern Chapter of the Na- 
tional Shade Tree Conference will hold 
its annual meeting February 22-24, 
1956, in the LaSalle Hotel, Chicago, 


Ill. 


Wisconsin-Michigan Section 
The Wisconsin-Michigan Section will 
hold its winter meeting Feb. 24-25 in 
Escanaba, Mich. The meeting will be 

devoted to the subject of genetics. 


Conference will be held Mareh 5-7 in 
the Jung Hotel, New Orleans, La. 


Southern Forest Fire and Woods 
Arson Conference 

Sponsored by national and southern 
forestry and industrial groups, the 
Southern Forest Fire and Woods Ar 
son Conference will be held April 12- 
14 in the Roosevelt Hotel, New Or 
leans, La. 


New England Section 
The New England Section will hold 
its annual meeting March 8-9 at the 
Hotel Somerset in Boston, Mass. The 
program will deal with forest planta- 
tions and their place in government 
and private policies of forest manage- 


ment. 





Effects of Thinning a 55-Year-Old Western se ae alien 
White Pine Stand Range Experiment Station. Ogden, 1 ih 


THE FIRST experiment in thinning of the dominants were larch; 30 Plot 103. Thinned twice, in 1914 
western white pine (Pinus monti percent were pine—with minor and 1934. The result of each of 


cola Doug was planned and es numbers of Douglas-fir (Pseudot- these two thinnines was intended 


ablished by J. A. Larson and D. R suga menziesi Mirb Franco), to be the same as on plot 102, but 
brewster in 1914 in a 55-year-old erand fir (Abies grandis | Douel the stand was thinned in two stages 
stand on the Priest River Experi Lindl.), western hemlock (Tsuga — instead of three 


ental Forest, Idaho. It was de heterophylla |Rat Sarg.), west Plot 104. One severe thinnine in 
f 


signed to compare the effects o ern redcedar Thuja plicata 1914 left onlv those trees that the 


three thinning treatments on vol Donn), lodgepole pine Pinus con marker felt would produce a max! 
e and quality growth, and on forta Dougl.), and Engelmann — yyum crop of saw timber at the end 
tal olume production with an spruce (Picea engelmannii Parry of the rotation 
thinned stand. As thinnines of Thus the stand was typical of nat . 
: aes l - : ‘ oa : f In each of these thinnines, th 
oe material in thi pecie “ ural stands in the norther art of 
vy ma la n | ( ! 1 l Hh pat , cedar understory was left) intact 
r salabl o the white pine range t wi itt | 
ing salal ! hi pine rang l is — except that trees damaved durine 
production * , n ated on a mw level bene] te , 
pe I ‘ ; 1 0 ” the thinning operation were r 
this early stand ‘0 Index OS feet at OO vears. which is nn 
y ‘ moved The primary purposs 
hat extent vood for white pine 
aon ’ I the thinnings was to increase thi 
Ol hahave! Four 


several benefits 


permanent sample plots, erowing space of selected crop 
each one-half acre in size, were es trees: no conscious effort was mad 
thinning: first, an immediate tablished and treated as follows to alter species composition 
ne from the thinned n ] = . 

Plot 101 Left unthinned as a Measurements at 5-vear intervals 
+] * oe oe yi . ‘heck area show the effect of these thinnines 
ested pg production of Bor tay Plot 102. Thinned three times for 35 vears. Tables 1 and 2 pre 
during the rotation period; third The 1914 thinning removed most sent the volume removed, mortali 
proved quan resulting mn high- ot the it rmediate and suppressed tv, and vrowth on the plots fron 


eof harvest: ; | : : - : 
_ 8 trees and enough of the inferior 1914 through 1949 


dominants to provide increased Although the plots were general 


Increased ciametet erowt] 
‘+h will shorten the rotation : : , ; 
, , vrrowing space for the remaining ly comparable at the time of estab 
Western white pine commonly aie . ' . . 

J : trees for 10 vears. The second thin lishment, they varied somewhat in 
Various mixtures with as 


| } nine, in 1924, removed those trees stocking. Because of this variation 
mht other 


needed to free the remainder for and the fact that Oo replications 
} another 10 vears. The third thin were installed, it is impossible to 
was the , ‘0 “ ; 
ning, in 1934, eliminated all trees assess accurately the effects of thi 
60 percent } . i : j 
except those intended for the final thinnings. However, until analyses 


of additional plots are available, it 
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BLI ( ( Dp ROARD- FOO VOLUMES PER ACRE FOR A SPECIES, Priest RIV 1914 THINNING PLOTS 
Plot 101 Plot 102 Plot 103 Plot 104 
n unthinned thinned three times thinned twice thinned on 
Cube Board Cubie Board Cubic Ronre Cubi Bo ] 
Stand 
1914 before thinning 3431 $414 i VK 17 12 872 1.648 
1914 removed in thinning yg lf 834 70 1.48 
14 ter thinning 134 14 Y LS1i re) 448 
14 fore thinning 17 S4 497 ( ( ° ( 27 78 
m4 n ' hinning } ys 
<4 nning 17 IS 
34 re thinning 7 874 ay 11.214 $529 10.28 {az G7 
} 1 n thinni 773 640 1,112 1,184 
24 t hiv ’ {27 10.574 5.417 O96 
i 7.61 S 62 187 1S.538 ITS \ 
| 14-104 | } 14 10S 7 | S 7 ' 
( . n 1914-194 149 600 ( 81 | 19 1 
114-1049 ] ) R 1 Ty 110 | 2 
, 1 G4 ; ~ 7 j ( 158 ( . 
ne ort t d ning 
t Q ene ( % Set | 7 j GS 7.729 4 
( ! ! Ss ( ! 1.t.t nad v | i ot yluy Ss ol ( t ! v 
_ ) ( yg Min n d ers used wp ng | ‘ ‘ mes e 7.4 
) d this mformation will and at the same ti Increase tl Vhich thinning can enhan | 
! isa useful ide in thinnine total vield value of a stand is through impro 
hite pine stands At present, thinned material, ex ing the species composition so that 
; : ept that of saw-log size, is seldom erowth is concentrated on stems o 
Effects of Thinning merchantable and therefore is lost the host valuable species In 
n this test, the thinning treat just as mortality is lost. If both proved composition is especially 
uts failed to increase the gross mortality and the thinnings are de Important when the difference in 
olu production above that o ducted from the gross growth, the value between species is as fare 
} Li 
+ ~ ere Table 2 net board-foot increment shows an is it is in the white pine typ \| 
“as Ss my e pine type j 
| liv ror f } »~ Ivantave for the st d ti ed 
! ) ( sti ain mibelr 4 dvantavt lO! ! and thinn I : ~ . 
in ! l ) ) 1 ; though no special effort was mad 
Wes tey thinnine Vi r} , three Times, hut the net cubie-Toot t ' tf 
In this test to Improve species co 
} } } plot than on anv of inerement Is greatest on the un 
: ; : es a : position, all the treatments did in 
} hit d plots. Also th total thinned plot The difference — be eit 
: crease the proportion ot hi al It 
if wood rod qoaun 0 tween board-foot and cubie-foot im hit : + : labl : 
White pine im e stand ible o 
re , fer on th lo re ent | acas to the conelusion men . ‘ ‘ 
Phe repeated heht thinnings, whicl 
I] ’ 1) F shia f that rowth o1 thre thinned plot 
: Increased the proportion of vhit 
} 7 t } S ) 1 los vaS nade on Tewer but larger trees - 
; é pine by BO percent proved more 
I morta ! tt I vhet s growth on the check plot ” ai { t} | | ' 
: : Hectllve lal The Slhat nea 
If n t s dec ted fre vas divided amo numerous small 
tink Inning, which resulted im onl 
S% rowt} ot 102. } | trees his is a distinet and Impor Aa 
7 an S-percent mereas il rome 
thinned thre S OWS al ant advantage of thinninges ? 1, : 
, , lion OF white pine mn the unthing 
Increment of 135 ne feet Sin the material removed in t | 
sTalie rehalhe ne \ nstan 
‘ » 119 t on tl} chee} low thinning is generally unmer s 
; during the 35-vear perio 
t. 119 feet on lot 103, and 103 hantable and the volume produce : 
ray) " The actu eorowt ana ron 
slot 104 Therefor if the tion following thinning Is no evreat rh 1 lal oF hh ane 
i. oa tion of white pine following thin 
rial removed were merchanta er than in unthinned stands, any On § lite pine foll 
. . : ° . o S pnroh: yy me; mnetul 
mservatiy hinnine would henefits derived from such = thin ning Is probably more INT 
] thi e ‘O} tion: COMLDOSITIO 
able the forest owner to receive nings must come from improved han th proporti nal ty Wo} 
é ; f the st: anooiwe {'Pabili 
N diate income from the land — quality of the final product or from & he stand by speci } 
Tot Qv j , “ee 1 es. has 
} stine re? ntial mortality H shortened rotation Cnn Was Ih Plo I a thinned three iM $e 
shown a net annual growth of 40% 
| ee or ‘| ( S » CO ( ( board feet of white pine per “1 
or 158 feet more than the check 
I’) rtiol hite pine ¢ « foot es ; ; 
me in t stam plot. The net periodic annual whit 
1914 pine cubic-foot vrowth on plot 102 
Bet ae 5 1949 Increase was 64 cubic feet. or 12 cubic feet 
i / ! Pe ? greater per acre than that on th 
1 ; } 1 ’ 
; anh Le check plot Neither of the othe: 
41.4 ( j 21 . 
6.1 15.6 19 two thinned plots equalled — the 
t 7 I 7.8 erowth of the check plot The in 





30ARD- FOOT 


Item 


Stand 
1914 
1914 
1914 
1924 
1924 


before thinning 
removed in thinning 
after thinning 
before thinning 
removed in thinning 
1924 after thinning 
1934 before thi 
1934 removed in 
1934 after 
1949 
Mortality 1914-1949 
annual 


ning 
thinning 
thinning 


1914-1949 
1914-1949 


Gross 
Net annual inerem¢ 
excluding mortali 
1949 


Tot rem 19] 


annual } 
ortalit 1 


thinnings 


1.6 inch d.b.h 


creased production of white pine 


resulting from thinning may be im 
portant to a forest owner who must 


crow as much high-value white 


pine per aere as possible to offset 


an investment in blister rust econ- 


trol 
( me 


benefit from 


diameter 


outstanding 


thinning is inereased 
erowth which shortens the rotation 
All the 


ulated 
the 


treatments in this test stim 
the diameter growth of trees 
and codominant 


the time of thin- 


in dominant 
crown classes at 
ning (Table 5 

fol- 


lowing thinning has not been suffi 


Increased diameter growth 


cient, however, to change the diam- 


eter distribution pattern to a 


marked degree. This is illustrated 

in Table 6, 

of trees 10 inches and larger with 
The 


between 


which shows numbers 


in diameter classes data show 
little difference the 
ber and distribution of merchanta- 


ble sized trees on the four plots 35 
thinning. This 
bution influenced by 
their in 1914 when 
plots 101 and 104 contained more 
large trees than the other two plots 
Nevertheless, thinning 
greatly altered that distribution 


nti 


vears after distri 


largely 


IS 


arrangement 


has. not 


Conclusions 
Results of this single test provide 


useful information on thin- 


some 
ning western white pine, but they 
are not conclusive 

The thinnings had little effect on 


total volume production 


VoLUMES 


but en- 


PER ACRE FOR WHITE PINE ONLY, 


Plot 102 
thinned three times 


Plot 101 
unthinned 
Board 

feet 


soard 
feet 


Cubie 
feet 


Cubie 
feet 


1,350 
104 


246 


407 
4,279 15,964 
and larger. B 


Board-foot volumes inelude trees 7.6 inches 


I \ 


proportion of high 


the value of the stand 


increasing the 


hanced 
value white pine in it. They stimu- 
lated diameter growth of dominant 
and codominant stems but not at a 
rate that resulted in an appreciably 
ereater number of larger diameter 
trees than on the check plot. 
Because white pine was exceeded 


initially by other species, it is pos 


GROWTH 
For 


OF 


LOW IN( 


DIAMETER 


Western white 
d.b.h 


1949 


pine 
Average D.b 


1914 


soard foot volumes were computed from total height volume 


i TH! 


growth 
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Priest River 1914 THINNING PLors' 


Plot 104 
thinned onee 
Cubie 
feet 


Plot 103 
thinned twice 
Board 
feet 


Board 
feet 


Cubie 
feet 


1,288 
174 
1,114 


2,600 


2 829 9 S82 2 59 652 


tables 


d.b.h. and larger 


sible that an early weeding to cor 
rect com position followed by fre 
quent thinnings would prove more 


beneficial eventually. Analyses of 


data from other plots, established 
later than those described above, 
will complement these results and 
provide additional information for 
the of 


pine stands 


management young white 


CODOMINANT 


DOMINANT AND 
NING 


larch 
D.b.h 


growth 


h. 


Inches 


11.0 
12.5 
12.4 
12.0 


RIBU TION 


DIAMETER DIS1 
ON THINNED 


1914 
Thinne d 
Unthinned — three 


times twice 


10 


OF 
AND UNTHINNED PLOTS 


Thinned Th 


once 


Trees per 
209 


10 Ine 


TREES 


1949 
Thinned 


three Thinned 


ones 


Thinned 


twice 


nnedUnthinned 


+i) 
tlnes 


acre 
54 
36 
16 
oF 
12 
10 


6 





White Pine Weevil 
Attacking Red Pine 


Until 


pine weevil, Pissodes strobi (Peck 


very recently the white 


has seldom been reported on red 
pine (Pinus resinosa).' In facet, as 
recently as 1950 the senior author 
expressed the opinion that the in- 
sect was not adapted to reproduce 
itself on that species. This opin- 
ion was based on observations over 
many vears that, although red pine 
might occasionally be attacked, the 
larvae almost always succumbed 
before reaching the adult stage 

In 1954, however, one heavily in- 
fested plantation was observed on 
the Ottawa National 


which the weevils were completing 


Forest in 


development, and emerging = as 
During 


planta- 


numbers. 
other 
tions occasional terminals provided 


adults in large 


the same season in 
satisfactory breeding places. 
During the 1955, a 


survey was made in 17 easily aeces- 


summer of 


sible red pine planations, border- 
ing on roads in the eastern half of 
the Ottawa National Forest, in or- 
der to determine how generally the 
apparent change of habit prevailed 
in the run, 


eroessing the 


locality. Lines were 
rows of planted trees. 
The nearest tree on the right of the 
line in each row was examined pro 
within 20 


An attempt was made to ex- 


vided one was 
feet. 


amine 100 trees in each plantation. 


present 


Ilowever, poor survival sometimes 
made this impracticable. Of the 
1,874 1,217 
erowing in the open and 657 were 
under a_ light 
Of these totals, 12 percent 
of the young trees growing in the 


trees examined, were 


eanopy, usually 


aspen 


open and less than 2 percent under 
a canopy were attacked by the wee- 
vil in 1955, 
from 0 to 36 
plantations the infestation was less 


infestation ranging 


percent. In eleven 


‘Mentioned in the Forest Insect Situa 
tion in the Lake States in 1953, Mise. 
Rept. No. 28. U.S.F.S., Lake State For 
est Expt. Sta., but was not mentioned 


in the 1954 report. 


Notes 


than 5 percent, five between 6 and 
15 percent and one 386 percent 
The 


almost all the shoots infested, the 


weevils were successful in 
emerging adults greatly outnum- 
their 


more 


Krom 
beetles 
comparable 


bering parents. some 
than 50 


number 


shoots 
en ereed, a 


with rates of emergence from fa- 


vored hosts such as white pine 


(Pinus strobus 
Pice a 


Pinus sylvestris) 


Norway spruce, 


abies and Scots pine 


In general the pattern of infesta- 
tion was similar to that in the fa- 
vored hosts. The tree heights pre- 
four and 
infestation 


ranged between 
feet 
dropped to a minimum when the 
Also the 


weevils was 


ferred 
sixteen and 


stands became closed. 


number of emerging 
directly proportional to the diam- 
eter of the attacked leader. 

An attempt 
the survey of plantations to gain 


was made during 
some idea of how severe the weevil 
attack had been during previous 
seasons. This proved to be difficult, 
due to the fragile character of the 
dead red pine leaders. Not infre- 
quently, they break off before the 
end of their death, 
and very few are left intact after 
avear. This is different from white 


of the season 


pine on which the dead leaders may 
persist for many years. But even 
allowing for natural pruning of 
weeviled terminals, the incomplete 
observations that 
the infestation of red pine devel- 


made indicated 
oped recently. 

Evidently the weevil has, within 
the last few years, hecome adjusted 
to red pine, a condition not previ- 
ously observed. That this change is 
indicated by the 
survey for 


widespread is 
Michigan 
1955, reporting similar injury in 
Emmet, and Allegan 
counties in the Lower Peninsula. 


forest insect 


Roscommon, 


What does this change signify? 
Has there developed a strain of 
weevil which prefers red pine or 
has the insect merely developed the 
ability to endure conditions to be 


) 


found in that tree? 


133 


In order to throw light on this 
tests 
beetles newly emerged 
from 
number of 


were with 
from red 
An equal 
white 


and red pine were placed in wide- 


question made 


and white pine. 
fresh shoots of 
mouthed bottles above a laver of 
and litter. The bottles 
with cloth to prevent 
of the weevils. As 
emerged the adults were placed in 


moist soil 
were closed 
escape they 
the jars; those from white pine in 
one and from red pine in another. 
Every few days the shoots were all 
from 
placed by fresh shoots. 


removed the bottles and _ re- 
The feed- 
ing punctures were counted on the 
bottles 
The 


weevils from red pine and those 


shoots removed 


from the 
The results were surprising. 


from white pine fed more frequent- 
ly on white pine when both pines 
were equally available. The beetles 
from both white pine and red pine 
exhibited a marked preference for 
white pine as evidenced by the 
number of feeding punctures. Of 
the 3.682 feeding punctures cut by 
weevils that had developed in red 
pine, only 666 were in the red pine 
shoots. The weevils reared in white 
pine exhibited a similar preference. 
Of 2,004 punctures, 564 were in red 
pine. Although the weevils reared 


from red pine showed a greater 
preference for white pine than did 
those from white pine, we are not 
justified in coneluding from this 
single test that there is a real dif- 
ference in this respect. However, 


the general preference pattern 


shows a clear-cut preference for 
white pine regardless of the host 
species in which the beetles de- 
veloped. 

In order to learn whether indi- 
vidual beetles exhibit a preference 
that might have been masked in the 
mass tests, single beetles were 
placed in vials containing a single 
shoot of each pine. Twenty-two 
beetles were used in this test, twen- 
ty-one of which fed on both red 
and white pine during their period 


of eonfinement of from 8 to 60 
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The single beetle that fark ‘hether or not this recent ad In part by abandoned fields ane 


on both pines Was ¢ l istre of the white pine weevil land recently cut over which Sup 


>) . ] + + 
120 hours and, although it ha re pine will become general no port considerable numbers of 


ired on white pine dl one can say If it does, however. ling and sapling-size pines 


| ’ 


areas of red pine plantations time oO treatment 


susceptible size would be sub nals th on and around the treat 


Thiet thy Prieta 


jury Therefor ed area, had been injured previ 


” alerted with Oust iD Wee) ttacl Old-fiel 


potentially (li stanals | 


A. GRAHAM 

ind DONALI SATTERLU ND 
\ [ al Resources. 
VWichigan, Ann Arbo 


Comparison of Lead Arsenate, Methoxychlor, and 
Benzene Hexachloride for Control of White Pine Weevil 
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above trials are Jess) satisfactory 


than might be anticipated under 


practical circumstances because 


one-quarter of the area was left 
untreated initially, and the total 
area treated was small relative to 
the surrounding sources of rem 


restation Complete treatment of 


i larger area should produce CVel 

effective control 
It should be 

methoxvehlor 


chloric 


noted that neither 


benzene hexa 


lead 
detectabl ile 


nor 
unlike arsenate, 
leuwves any readily 


and 


difficult the 


posit on the sprayed surtac 


This) Tact More 


MmaKeS 
separation of treated from untreat 


dsoindividuals Presumably this 


situation can be corrected by thy 


addition of coloring or white-wash 

ng materials to the spray mixture 

Benzene hexachloride is a disagres 

tbl erial with which to work 

ana men applying the sprays 

were outspoken n their objection 

t 1 No such eritieism was raised 
! N thoxy ‘hlon 

ARNOLD 1). Ritopes 

Forestry Departing) 

/ ( sify ool Vassachusetts, 


Linherst 


Plastic Tubes for Controlled 
Pollination of Pine 


Small plastie tubes, similar to 


macKavine to thbrushes, 


/ 


cessfully 


used i pounae 


tree breeding at Crossett, Arkansas 


The tubes have a slightly higher 


initial cost than most other | 


maeverineg 


materials, but they can be used 


for vears and are therefor vers 


onomical advan 


Their special 


then 


faves art which en 


liehtness, 


ables them to ride well in the wind, 


and their stiffness, which protects 


the flowers. Conventional baggine 


materials all have some tendency to 


‘Ollapse on the branch and injure 
‘en a 


e Tlowers 


The evlinders are made of a 


clear, stiff, thermoplastic known as 
cellulose acetate buts rat All are 
end. Leneths 


open on one Vary 


from 6 to 12 inches, and’ diameters 


range from one-half to two inches 
Special sizes can be secured. The 
smaller sizes are furnished either 
with or without air vents in the 


ena All 


removable 


large have 


closed 


SIZOCS 
caps 

These features adapt the tubes 
kinds of pollination 


to several 


techniques They are especially 
suitable for use with a hypodermic 


Fig. 1). The 


is Inserted through the vent 


svringe and needle 
needle 
In the end 
the flowers. A 


released bv 


outer and directed at 


puff of pollen is 
the bulb 


supphed with 


squeeZing 


The tubes that ar 


caps are also well adapted for 


brush pollination, for the cap can 


be removed and the brush inserted 
and applied directly to the flowers 
At Crossett, a ‘loth 


Was 


sleeve foun 


; 


to six inches square ‘emented 
and taped to the open end of each 
evlinder to provide a simple means 
to the branch. For 


cloth sleeve should 


of attaching it 
eritical work the 
be of 


heavy, pollen-proof material 


For most tree-breeding purposes 


inexpensive cotton cloth is proba 


bly satisfactory. Field tests with 
vaseline-coated slides showed that 
pollen did not get through ordi 
nary cloth and up into the tubes, 


but air and moisture readily passed 
in and out. 

In fitting the tube over the flow 
er-bearing shoot, it is_ first neces 
sary to strip off the needles to a 
where 
The tube can 
then be slipped on and fastened to 


the old 


firmly 


point several inches below 


new growth begins 


wood by tving the sleeve 


branch with a 
The vent hole 


around the 
commercial plant tie 


in the smaller 


end of the 


tubes should be covered with tape 


outer 





to keep out stray 


pollen 
The size of tube needed depends 
on the tree species and the number 


of flowers on each shoot. The criti 
the amount. of elon 


cal factors are 


vation of the developing shoot 


during the breeding season, and 
I 


the amount of space required by 


female flowers 


determines evlinder length and the 


the newly opened 


as they expand first factor 


second the diamete1 
Kor tree breeding ut ( 
tubes 6 to 12 


rossett. 


inches lone were 


found most useful, although very 


vigorous loblolly pine leaders re 
quired somewhat longer ones. Short 
tubes are generally very satisfac 
shortleat 


pines, Which do not elongate much 


tory for longleaf and 


during the breeding season. Long 
leaf pine requires cylinders up to 
ll, This 


should also be used on loblolly and 


inches in diameter size 
slash pines if there are more than 
flowers on a flower-bearing 
For 


1 inch in diameter are adequate 


two 


shoot. single flowers, tubes 


Tubes can be placed as soon as 


The 


usual practice is to begin placing 


the female flowers are evident 


them seven to ten days before the 
They 


all danger from 


female flowers are mature 
are removed after 
contamination by stray pollen is 


past, usually about one week after 
pollination. 

RoLAND E. SCHOENTKI 
Southern Forest Ev periment Sta 
tion, Forest Service, U.S Depart 


ment of Agriculture 





Forestry and Related Research in 
North America 

Kaufert Wil 
Ys) pp So- 


Foresters. 


By Frank H and 
liam H. Cummings 
ciety of American 
Washington 6, D.C 
report on the 
Proect of the 


1955. $5 
This book IS the 
Forestry Research 
Society of American Foresters, un 
dertaken in 1953 to review forestry 
») 


research during the past 20 years, 


determine its current status, and 


formulate recommendations and 
goals for the next quarter century 
Part I, 


Research 


‘Forestry and Related 
in the United States,”’ 
with general recommenda- 


followed 


opens 
by seyV- 


tions and goals, 


eral sections supporting the recom- 


mendations, and by a summary of 
1928-1953. The 


longest portion CONSISTS of 15 sub 


research during 


ject matter reports dealing with 


accomplishments and costs, person- 
nel and training, and recommended 
within each 


expansion of research 
field 


and well organized, provide muc! 


+ 


These reports, informative 


of the background for the general 
recommendations, and are an in 


valuable summary of research in 


the several fields for the 25 vears 


The authors’ goal of $200,000.000 
for forestry and related research in 
1978 is reasonable in lhght of the 
$45,400,000 expended in 1953. It 
is based on the increasing complex 
ity of the fields, the im- 
portance of the forest products in- 


research 


dustries to the national economy, 
and the fact that in 1953 relatively 
much less was spent on forestry re 
search than on research for indus 
tries competitive with wood 
Throughout the book one finds 
gratify ing insistence upon the need 
for adequate salaries and special- 
ized graduate training for research 
There is also timely ex 
| for fellowships 


sufficiently liberal to permit recip 


personnel 
pression of the nee 


lents to meet their personal obliga 


! 

tions while devoting full time to 

study 
Despite its 

Part 


ments 


general high level 
I contains some debatable ele 
forest 


The relegation of 


wildlife, range, watershed manag 


Reviews 


ment, and recreation into a separate 
called  forestry-related 
management research is unrealistic 
These 


subjects are not merely related to 


category 
and gives a false impression 
forest management; they are part 
of it 

In the 
rroups of 


classification into four 


agencies conducting re 


search federal, accredited  for- 


estry schools. other and 


publie 


school groups, and industry and 


private—the second is not partie- 


ularly meaningful as the schools 
are accredited on the basis of edu- 
cational rather than research qual- 
The other 
is an aggregation of 

and 
agencies so diverse that their only 


ifications public and 


school group 

administrative educational 
common attribute appears to be ex 
clusion from the other groups 

The authors’ proposed allocation 
of funds to the four agency groups 
could lead to inter-agency dissen 
sion and divert attention from the 
research program as a whole. Why 
not merely propose the $200,000, 
000 goal in toto, with a strong rec 
ommendation for inter-agency co 
ordination ? 

The discussion of research per sé 
is disappointing. The facetious de 
finition of research quoted in the 
text fails to express the high level 
of disciplined endeavor necessary 
to the solution of forestry’s com 
The would 


strenethened 


plex problems. book 


have been by an 
analysis of forestry research com 
parable to that in 
Spoehr’s The Role of Research in 
the Development of 
North America. 

Part II, ‘‘Forestry and Related 
Research in Canada,’’ prepared by 
Samuel T. Dana, dean emeritus, 
School of Natural Resources, Uni- 
Michigan, 


account of 


Bailey’s and 


Forestry in 


versity of vives a con- 


cise, clear research as 
conducted by federal and provin- 
cial governments, forestry schools, 
and industry which will be of par 
value to foresters in the 


States interested in a re- 


ticular 
United 
search program closely paralleling 
our own as to problems and species 
We can ponder to our advantage 
the section describing cooperation 


136 


in research. 

Part III, ‘‘ Forestry and Related 
Research in Mexico,’’ was prepared 
by Enrique Beltran, director, In 
stituto 
turales 


Recursos Na 
A.C., Mexico, 
and translated and edited by Dr 
Gill, 
Lathrop 
The 


recommendations for 


Mexicano de 
Renovables, 
director, 


Tom executive 


Charles Pack Forestry 
Foundation. 
thoughtful 

fundamental 
and 


financing, 


report presents 


and empirical re 


search attendant training, 
and integration with re 
search in other natural 
fields. There 


annotated 


resource 

follows a very well 

of the literature 
on Mexican forestry research 

STEPHEN N. Wyckort 

Forest Genetics 


Re ‘¢ arch 


review 


Foundation 

Theodore Roosevelt’s America 
Edited by Farida A. Wiley. 418 
pp. Illus. Devin-Adair Company, 
New York, N. Y. 1955 


This book by and about Theodore 


BI.4) 


Roosevelt is one of the publisher’s 
Naturalists Series. John 
Ernest 
Thompson Neton’s America precede 
it William Bartram’s and Wash- 


Irving's 


American 
and 


Burrough’s America 


ington Americas are in 
preparation 
This also IS a Roosevelt reade r 
for people who would enjoy in one 
essence of Roosevelt’s 


volume the 


adventures and nature 
Miss Wiley has chosen 
chiefly Hunting 
Trips of a Ranchman, Ranch Life 
and the Hunting Trail, The Wil 
derness Hunter, and Through the 
Wilde rness 


She richly samples 


American 
writings 


excerpts from 


Brazilian 


Roosevelt *s 


writings: Action sip the great 


bear turned with a harsh roar of 


fury and challenge, blowing the 
bloody foam from his mouth 
then he charged straight at me 
so that Con 


S¢ rvation ‘“Overstocking IS the 


it was hard to aim 


creat danger threatening the stock 


raising industry on the plains.’’ 


Contention in the chase of 
the white-tail . 
tion are the prime requisites 
Hunting the blacktail is the 
De scription 


stealth and cau 


nobler sport 
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“*When the days 
and the 
then all the great northern plains 


have dwindled, 


nights seem never-ending, 


are an abode of tron desola 


furious gales blow out of 


tion 

the north, driving before them 

blinding snow dust, wrapping the 

mantle of death around every un 

sheltered being that faces their un 
] 


shackled anger. They roar in thun 


derous bass as they 


sweep 


across 
the prairie 
brittle 
their rough 

in th 


they shiver the great 
beneath 


pines 


cottonwoods, and 
touch the 

sing like the 
7 qret 


oceasions when 


gorges 
chords of an Aeolian harp 

one of those 
there are two 


eourses to 


pursue, 


neither very good, and one is 
whichever decision is 


bleating 


apt to regret 
Nheep 

No man can 
and retain 
Tenderness 


longing for the 


mace 
idiots associate 
his self-re- 
‘Each 


homely things 


wit sheep 


spect was 


dear to him, for the home people 


dearer still, and for the one 


who was dearest of all 
The book 


velt’s 


includes most of Roose 
defini 


as primarily rich 


memorable, quotable 


tions of hunting 
understanding of nature and vigor 


li: 
lance 


ous self-re his disinterest in 
idealistie con 
Numbers 


wildlife in the 


large bags, and his 


epts of manly fortitude 
and distribution of 
front 
helpful to 


wildlife 


ler west give understanding 


those who conserve to 


day's and cautioning to 
who flaunt it as tourist bait 
John Burroughs, Gifford Pin 
chot, Henry Fairfield Osborn, and 
Ethel Roosevelt Derby help preface 
the book. Excerpts from Leo Mill 
er’s The Roosevelt 


South and 


those 


Expedition m 
America various lee- 
tures and essays by Roosevelt en 
rich it. These other writers attest 
Roosevelt’s knowledge as a natural 
ist, but readers discover in Roose- 
velt’s own references to events, ob 
distances, and 


servations, paced 


shots fired. the definiteness charae 


terizine the reliable ecologist. He 


harbored few assumptions of his 


times; erring markedly only in re- 
ported ranges of white goats and 
tamaracks 

A chronology of important 
life of 


events in the Theodore 


Roosevelt serves those who will re 
late his accomplishments to events 
A detailed in- 


desired 


of his day and ours. 


dex guides the reader to 


topics A four-page source of 


unabridged material 


this 


lists 


quotes 


from which volume is. con 
densed 

I]lustrations are an intimate, re 
Roosevelt 


Mochi, 


more 


vealing photograph of 


and silhouettes by Uvo 
charming, but decorating 
than delineating. 

A few 


acting; the 


errors may the ex 


date of 


annoy 
1889, rather 
than 1883, for Roosevelt’s principal 
bison hunting, the establishment of 
Yale School of Forestry listed as 
1904 instead of 1900, and two in 
correct citations of chapter sources 
With 
list of 
legitimate 


corrections or a publisher’s 


errata to give the book its 
utility as a reference, 
readers will treasure it 


J. V. K. WaGaAr 
Colorado ‘A a V College 


most 


= 
~ 


The Law of Forestry 
By W. A. Gordon. Her Majesty’s 
Stationery Office, London, 1955 
£3 10s 
This book of 
covers a field in 
The 


cially qualified for the presentation 


nearly 600 pages 
which it has no 


competitors author is espe 
of his subject since he not only was 
and as a 


had 


decades of experience in practical 


educated as a_ forester 


barrister, but has also two 


administration. The discus- 
confined to 
and the British colonies. 


forest 
Britain 
llowever. 


Great 


sion is 





Forestry Dictionary 
We have been 


Swedish 


notified by the 
Forestry Association 
that they have just published a 
edition of the 
Swedish-English-German-French 
Dictionary by M. FE. 
Simonen (reviewed in JOURNAL 
or Forestry, May, 1955). The 
sold 
out since May can again be or 
dered from Svenska Skogsvards 
foreningen, Regeringsgatan 15, 
Stockholm C, Price 
$6.80. 


second revised 


Forestry 


dictionary which has been 


Sweden. 











the principles of law expounded in 
the book are generally applicable 
Anglo- 


Saxon system of law prevails. 


to any area in which the 

The first 132 pages are directed 
principally to a discussion of the 
different estates and interests that 
may be enjoyed in forest land or in 
forest products with pertinent cita 
Parliament and 


tions to acts of 


court decisions which form the 
the author 
Within these 


the author has condensed the sub 


basis for statements by 
as to the law. pages 
stance of the thousands of pages in 
treatises on real and personal prop- 
that a 
would need to read to aequire a 
Nearly 


with 


erty forester or a layman 


veneral view of the law 
all these 
interest and profit by any Amert- 


While the 
supplemented 


may be read 


pages 


can forester. common 


law has been and 
modified in various ways by statute 
Britain and in the 
the fun 


damental conceptions still prevail 


law in Great 


different American states 
and precedents established in Great 
Britain are generally respected in 
America 

The reader will be impressed by 
the fact that the idea of forest con 
servation has apparently — been 
much more vigorously promoted in 
America than in Great Britain 
Not until after the First World 
War did the need for a campaign 
of forest 


conservation arise in 


Britain and even then no 


vast area of undeveloped land was 


Great 


available for forest production as 
in the United States and the Brit- 
ish colonies. 

In chapters 34 to 38 Gordon pre- 
sents an illuminative exposition of 
the British governmental activities 
1918 and 1952 that 
toward the increasing of 


between were 
directed 
forest resources in the British Isles 
The extensive authority vested in 
the Forestry Commission under the 
Act of August 19, 1919 and the 
effort that made to insure a 
nonpartisan administration of the 


Was 


act is fully explained. The Acts of 
1923, 1927, 1945, 1947, and 195] 
are carefully analyzed and the per- 
tinence of particular provisions ex- 
plained. 

By the Act of 1945 the Forestry 
made sub- 


e mmumissioners were 
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ordinate to the Minister for Aeri Many American foresters would — over-population, and what can 
ulture and Fisheries in Eneland not be interested in much of the — to help the deer herd and at t 
and Wales and to the Secretary of detailed information in the appen time provide poplin ateria 

‘ : dustries dependent upon 

State in Scotland, but apparently ClIX However, even these pages 
‘ . : . : supply of aspen, 
the influe nee of the ( OM MISSIONers ‘onstitute a part ol the history ol is 


forest conservation. not elsewhere 


The Juternational Journal f lore 


has not been diminished by this ar 
rangement. The Act of 1951 ea, readily availabl rian Affairs, Vol. IL, No. 2, June, 1955, 
J.P. KINNEY ~ devoted to the question “Agriculture 


the Commissioners increased au ld VY 

1 Springhetle ('¢ te je ne “ores ompet on or © Oo $ 

thority over the management of yey = ind Fon ery SAENPCSEROR OF on 
ence?” While containing no startlingly 

forests on privately owned land . F , 

Publications of Interest 


Vv all 


new information, the publication does 


subiect eerti l t 
1D) to Plain li nitations present an interesting comparison of 


Advisory Committee This act pro { pamphlet, Deer and Aspen, illus conceptions and developments relative 
vided for rather strict beaucratic trated in color, has been published by to such competition ino Costa 

ontrol over forest lands nerican Box Board Company, Filet France, Germany, Great Britain, 
. to encourage multiple Crreece, India Norway. the Unites 
laxation. subsidies, nutsances, ; : 


minds by showing how States, and Sweden. Price 5s.) On 


forest. fires, @ 


game management, j manag ent may contribute ma (S0¢) net. Oxtord Universit Press 


theft, trespass, conversion, ana terial to the welfare of the deer herd. New York and Londor 


alicious damage to forest prop rhe information on which this publica 
ertv are succinctly treated. About tion is based came from a study recent Tree Ple 
one-third of the book 1s devoted to ly con pleted hy thie University of Dept Agric., Forest Service, 
> Michigan in ooperation witl ndustry 0 »® eontains 
forest administration in the British ee oe ; » indu ngton 25, D. C., ntains 10 
and the several state and = federal , iw with nursery soil proble ind 
colonies, including a general dis P 
baa ; , iwencies in Michigan 
ISS1O “ePSt law In the mes ana . . 
n OF Tor ; , - rhe par phlet snows clearl hy H ¢ if ? nt cial ce 


Seed Dealers’ List, 1955, 


vl le on | ) ser j Db) to 
and detail | observations pon ! vords and colored pictures the story 


est conditions and legal provisions — of deer in Michigan, their quantitative 


the separate colonies food require its. tl ' , of 


Tax Tips for Timber Owners 


Small timl mwhers may find the 1955 edition of an S-pagt 
the Forest Service helpful in computing their federal income tax 
pamphlet, Federal Income Tax Tips for the Small Timber Owner, contains the 
1955 capital gains schedule, and references in the text have been chi: 
accordingly \ number of other changes, for the most part relatively 
have also heer nade 

Author Ellis T. Williams points out that many ‘ " owners 
pay a larger federal income tax on their woods operations than the law requires 
Some do not deduct an allowance for depletion representing their investment 
n the timber harvested. Others do not realize that reporting receipts from 
ales of timber as capital gain rather than as ordinary income mav substantiallh 
reduce their tax. 

The pamphlet explains through examples how to treat receipts as ordinar 
nceome and as capital gain. It tells how to figure depletion allowances, discusses 
the possibility of deducting for losses of timber from fire, windstorm, or othe 
casualties, and what costs of ownership and operation are deductibl 

A copy of the pamphlet mav be obtained from the Forest Service, 
Department of Agriculture, Washington 25, D. C 





Current Literature 


Compiled by Mantua MEELIG, Librarian, State University of New York College of Forestry 


Range Management Section Compiled by Francis Fuick, Library, U. S Department of Agriculture 


Distribution / "U ‘ ( and Improvement N 


ulis), Yield and Resiy ng and Weed Control t st Slop 
Vavajo-Hop Reserva erra Nevada and on So ( Ca 

onaUtah. By ¢ F. Deaver cade Mountains By D Cornelius 

S. Haskell. 37 pp. Dllus. Uni M. W. Talbot 1 pp. Illus. Supt 

L955 if Documents, U. S. Govt. Print. Off.. 
Timbe Wisintena- tm Shumulaeil 1] Washington 25, D. ¢ U. S. Dept 

NM cpihinnakaun,, Weincn’ Expt Sta Agric., Handbook No. 8&8 On 
W555. Mimeog 


General 


Arizonn Press, Tucson 


stab 


Logging and Milling emidese Grasslands 
nad - thie : ail a : ( a4 and H. \ 
Supt. of Docume 


H. P. Milles 1D rr 
‘ “ Off., W 
Dept. Agric. Tech. Bul 


ishington 


15 "> cents 
Wheel-Point Method of 
ca cement of Semi-Open 

Karoo Vegetation in So 

M. Tidmarsh 
Illus. Gov 


Sou 


Silviculture 


Der opment 
pole Pine Stand 
W. Horton. 6 p 
Branch, Ottawa 
16 
Watering, Shading 
and De pth of Sou 
Forest Management mination, By J 
ve om i the ve . L. Farrar 3 pp 
Braneh, Ottawa 
No. 15 
for Planting. 103 pp 
FAO, Rome, Italy. 1955. Forest: 
& For Prod. Studies No 1] 
Tree Pruning. By A. R. Thomp 
Illus. U.S. National Park 


son ys pp 


Perry. 2 , J. Serv., Washington 25, D. ¢ rey 


Washington 25, ree Pres. Bul. No. 4, 15 
No. 1124 7 its print off 


n Hardwood Sawloas Wildlife Management 
ind J. F. Wootten 14 Exp mental Trials of Wildlife Foor 


States Forest Expt and Cover Plants. By T. 8S. Baskett 
Ohio. 1955. Tech. Pa 24 pp. Illus. Univ. of Missouri Agric 
Expt. Sta.. Columbia. 1955. Research 


ine Beetle y W. H. Bennett sul. No. 584. 


Illus. Southe Forest Expt 


ew Orlean 955. Mimeog Wood Technology and Utilization 


Vethods of Estimating 
Wide 


( omparison of 
Summerwood Pereentaae nN 
Ringed, Second Growth Douglas I 

U. Ss 


Wis 


Range Management 

Forest Resources 
oru Statistic for Hay Cow Country Cavalcade; Eighty Years o by Diana Smith. & pp. Illus 

IS pp. TVA, Norris. 1 co — “4 ee, ne, ee Forest Products Lab., Madison 

Bul 33 ory Rd nat ry = oP. — 1955. Rept. No. 2035. Mimeog 
Statistre fo lumbia Co., 1954. &4.50 : ; cs = Tension Wood n Eastern ¢ ottonwood 
By F. L uN 28 pp : By Margaret Kaeiser and M,. Y. Pil 
’ ind I 

1955 ‘ Kraenzel. 428 

Mimeog Okla. Press, Norman. 1955, 85.00 Paper No. 149. 


By C. F low. 9 pp. Central States Forest Expt 
Tech. 


The Great Plains in Transition. 
pp. Illus Univ. of Sta., Columbus, Ohio 1955, 
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ScHOOL Box SCORE 
1956 MEMBERSHIP 


Student appli ations received 
Feb Total Total 
School 1956 1955 1956 
Alabama Polytechnic Institute 
University of California 
Colorado A & M College 
Duke University 
University of Florida 
University of Georgia 
University of Idaho 
lowa State College 
Louisiana Polytechnic Institute 
Louisiana State University 
University of Maine 
University of Massachusetts 
Michigan State University 
University of Michigan 
University of Minnesota 
University of Missouri 
Montana State University 
State University of New York 
North Carolina State College 
Oregon State College 
Pennsylvania State University 
Purdue University 
Utah State Agricultural College 
University of Washington 
West Virginia University 
Yale University 


Totals 








SECTION Box ScorRE 
1956 MEMBERSHIP 


Applications received! 


Feb lotal Total 
Section 1956 1955 1956 


Allegheny 

Appalachian 

Central Rocky Mountain 
Central States 

Columbia River 

Gulf States 

Inland Empire 
Intermountain 
Kentucky-Tennessee 

New England 

New York 

Northern California 
Northern Rocky Mountain 
Ozark 

Puget Sound 
Southeastern 

Southern California 
Southwestern 
Upper-Mississippi Valley 
Washington 

W isconsin- Michigan 


Totals 108 866 


1Student, Junior, Affiliate, Associate 


grades only. 
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The President’s Column 





The 


most 


comment 
commonly 
made by the many 


members with 


whom I have 


talked these 
few weeks is this, 


DAS 
past 


“How can the 


JOURNAL OF For- 


ESTRY be made a 
more popular and 
useful magazine?” 
I presume every 
president has received similar com 

In response I have asked, “What 

suggest?” Sofar) 


endations have 


ost of the ree 
been rather nebu 
Theret 

RNAL to 
not there is 
I know that the 


stall 
your cor ents and your suggestions. 
The ilso welcome your contributions 


We all hay i ‘onunon mterest and 
vanting 


ore I have tried to analvze 


ascertain whether or 
criticism. 
editorial 


welcome 


valid cause tor 
Council, the 


and associate editors 


the Jour 
NAL to serve as a medium ton 


tation 


presen 
and exchange ‘ssional in 


interesting and stim 


ot prote 
formation in an 
ulating manner. 

We must remember that 
professional journal and represents the 


this is a 
diversification of interests which char 
acterizes our profession. Its primary 
objectives are to set standards for pro 
inform, to 
work ot 


foresters, and to stimulate 


fessional achievement, to 


inspire appreciation of the 
our fellow 
interest in the important field of our 
affairs. 


format and the addition of advertising 


Society The recent change in 


accomplished two things: first, a more 


attractive, interesting, and useful 


magazine; and second, a major help 
in publication financing. 

The introduction of Forest 
in 1955 


search 


SCVENCE 
as a quarterly journal of re 
and technical 
lieved the JOURNAL Of 
backlog of 
contributions can 
Forest 
will also publish longer technical pa 


progress has re 
Forestry of a 
large valuable articles so 


that 
lished more currently. 


now be pub 


Science 
pers than could possibly be presented 
in the JOURNAI 

Let us take a look at the contents of 
the JOURNAL 
month. A 
tents for 
in the 
ticles (average 9 per month) covering 
forest 
function and problem. True, there are 


which we each 
review of the table of con 
Volume 53, 1955, published 


issue shows 105 ar 


receive 


December 


some phase of almost every 


some in which you or I may not be in 
terested but someone else 
tally so. We don’t 
in the popular magazines but we profit 
those 


For even the most casual reader and 


may be vi- 
read every article 


from which we do read. 

for current information I am sure no 
one overlooks the last half of the Jour- 
find ““Notes” 
and current reports are 
able; “Points of View,” 
take 
and 


the JOURNAL are 


NAL. Here we where new 


made avail 


W here we can 


issue with our fellow-foresters 


where ideas and suggestions for 


received; “Reviews,” 


an interesting and valuable book re 


view section from which one can re 


ceive guidance for his professional 


reading and library acquisitions; “Cur 


rent Literature,” which features new 
publications on forestry and allied in 
terests; “Society Affairs,” which keeps 
us up to what is 
throughout the Society. Here we 


learn what other Sections and Chap 


forge on 


date on 


doing and here we can get 


fers are 
ideas for our own use; here we keep 
up with the ever-growing membership, 
Society finances, projects and pro 
grams, and here too, the president en 
thinking in his 


monthly column; “Forestry News.” an 


deavors to stimulate 
excellent spot for current events of all 
kinds; and last the 
Advertisers.” 
that this 
valuable asset. Its use and 


very important 
IT know 


index can be a 


“Index to trom 
experience 
reference 
to the JOURNAL as the source of infor- 
mation on the product can be of great 
help to Lloyd Thorpe in securing more 
advertising. 

Now that we have reviewed the Jour- 
NAL’S contents, what do we find there? 
To me it points up opportunities for 
each of us to contribute to its contents 
and thereby create and build the type 
More than 
300 professional foresters contributed 
to the JouRNAL during 1955. 


of publication we want. 
This cer 
tainly indicates its broad interest valne 
and scope of coverage. There is a place 
for your contributions and a need for 
vour thinking. As in everything else 
in which we participate the JouRNAI 
our de 


thought 


will reflect our interests and 


sires only so far as we put 





Council Meeting Called 
DeWitt Nelson has ealled 
a meeting of the S.A.F. Council to be 


President 


held in 
20-21. 
Members of the Society who desire 


to suggest any matters of business for 


New Orleans, La., February 


the Couneil’s consideration are invited 
to submit them in writing to the execu- 
tive secretary not later than February 


15. 


141 


and effort into it. In other words, only 
make the JOURNAL OF 


great. 


foresters can 
FORESTRY 

We invite your articles, your sug 
and the 


of your local current events. 


HY Vil $k ltor 


%, % % 


\ WY ~ 


vostions, your reviews, news 


Northern California Section 
Holds Winter Meeting 


How are we doing, and where are 
we going in getting forestry applied 
This was the question 


Section, So- 


on the ground? 
the Northern 
ciety of American Foresters, asked it- 
self at its 


San 


California 


meeting in 
1955. 


annual winter 


Francisco, December 3, 


For the answers, some 200 members 
attending turned to speakers from a 
cross section of the profession in Cali 
Vaux of the 
University of California School of 
Forestry, and to William 8S. Rosecrans, 
chairman of the State 


estry. 


fornia, to Dean Henry J. 


Board of For 


Both management and service activ 
ities were represented in the analysis 
meeting their 
state. 


of how well foresters are 
professional challenge in the 
Land 
Hal Bowman, Sam H. Bryan, Robert 
E. Dasmann, Henry Trobitz. 
Those who provide services through 


managers were represented by 
and 


consultation or education 
sented by James Denny, William Hen- 
drickson, and Myron 8. Wall. 


Dean Vaux summarized the proceed- 


were repre- 


ings by pointing out four “dominant 
themes” in what the speakers had to 
say. First, a most important part of 
the forester’s job is working with peo- 
ple from high school students to log- 
gers and boards of directors. Second, 
foresters are increasingly operating in 
Third, for- 


esters need more technical information 


an economic fromework. 
through expanded research and use of 


more channels of communication. 
Fourth, 
side the technical field 


appraisals of management alternatives 


foresters need new tools out- 


better economic 


and greater public relations efforts, for 
exainple. 

As to how 
ing their challenge, Dean 
that a new yardstick is needed. We 


foresters are meet- 
Vaux 


well 
said 


ean no longer judge ourselves merely 
by how well we balance cut and growth 
and protect markets for wood, he said, 
because the Timber Resource Review 








Institute's 


that cut and 


ifard Researel 
» show) vrowtl 


brought into balance and 


a potentiality for expanding 
narkets 
SS, Dean Vaux 


oade rauce Wen ust judee oul 


criterion. of 


} 


Todav's 


declared, " 


how nearly the forest land 


For rough usage, unburnable, all 
metal. Simple variable tine spread 

The ideal light weight hand tool 
for fire suppression of rakeable hand 
fuels. Also for leaves, forest debris or 
any rakeable matter 

Tine wires are of heat treated spring 
steel and zinc plated. Tine wires can 


be easily replaced 


Strong aluminum handle is corrosion 


nan, will study the advisability ot 
professional licenses tor toresters. The 
third, with Abraham as chan 

| 


an, will study the need for additional 


Harry 


subsections in California. 


Nominees for new officers named at 


the convention were: For chairman 
Donald E 
Fhomas; for viee 
Wall and Willis ¢ 


urer—Earl Sechrist 


Welder 


Leo 
My ron 
Branch; for treas 


Willian \ 


Knowlton and 


chairmat 


and 


WALKER 
Editor. 


Citype M 


Southern California 
Section Holds Meeting 


eeting of the Souther 
ction was held Dee 
Hotel, Pas 

( Wilsor 


to order 


(rree! 


Stop.” 
Klinger’s narration g 
cription of the work ae 
1954 
the 


» Pendleton 


an excellent 

operations The 
dead and high 
California’s for 


well as sal 


timber <0 ot our 


timber trom Souther 


ested recre 


ition : “as, as 
4 i recent 
\ , } 
surtis, Rogers ipproximate 


7 OOO L000 vere salvaged 


» area of 1953 
feet have hee 

nes recreation area of 
National Forest and sey 
ore from the Barton 
Bernardino Na 


These oy 


the San 
erations have 
beauty of the 


tion: Forest 
yreativ enhanced = the 
removing the large 


risk 


developed in the last few 


recreation areas by 


ubers of snags and high trees 








proof and will not break, warp or burn. 


WENZEL COMPANY 
925 FOURTH ST. OSHKOSH, WIS 


BETTER VALUES 
FROM 


FORESTRY SUPPLIERS, INC. 
JACKSON 4, MISS. 
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Thompson 


Thompson 
Research 


leads to new 
high standards 
in the control of 


HARDWOODS & 
MIXED BRUSH in 


A 


Thompson field research in 
the development and 
application of selective 
herbicides, the most extensive 
in America, makes possible 

far greater and more 
economical control of 
undesirable woody spec 1es 
than heretofore. 


Whether applied by foliage 
spray or year ‘round basal 
bark or stump treatment 
Thompson's improved, 
simplified techniques and 
advanced Broad Spectrum 
formulations produce 
unparalleled results. 


Thompson Field Research 
Station Paper 18 expanded) 
providing important data on 
spray tec hniques, comparative 
kills by esters, and cost evalu 
ating criteria is available on 
request. Our Research Staff 
will be pleased to 
specific queries without obli 


answe?T 


gation 


Research Department 


THOMPSON CHEMICALS CORP. 
3032 Locust Street, St. Lovis 3, Mo. 


FIRST NAME IN HERBICIDES 
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FORESTERS 


SOUTH’S LARGEST NEWSPRINT AND 
PULP MILLS has several Forestry positions 
available resulting from major expansion pro 


eram 


Forestry Degree trom recognized college re¢ 


quired, 


Selected candidates will work in. variety of 
activities including forest management, land 


wequisition and pulpwood procurement, et 


Liberal benefit program established including: 


vacation plan, hiistihances, retirement plan, 


etc. Periodic salary review program 


All replies 


resume. ol experience 


treated in confidence. Submit 


and quali fn ations to: 


Industrial Relations Department 
Bowaters Southern Paper Corporation 
Calhoun, Tennessee 











NOW . .new CUSHION BASE 


absorbs road shocks & vibration, 
reduces wear, increases life of 


FORESTER 
SEAL TITE 


DRIP-TORCH 


Proved superior in over 
9 years field service 


Approved for use by 
U.S. Forest Service 


= 

NO Flash-back 

NO Fuel slopping 

NO air-pump 

NO pre-heating 

NO pressure build-up 

NO explosive vapors 

Instant operation 

SAFE — EFFICIENT 
RELIABLE — ECONOMICAL 
Burns Diesel Fuel or Stove Oil 


Write for folder & price list 
WESTERN 

FIRE EQUIPMENT CO. 

69 Main St., San Francisco 5 








THIS NEW 
AND AMAZING 
CUTTING 
TECHNIQUE 


4MG 


CHAIN SAW 
$242.50 & UP 


NOW, NOTCH, FELL 
AND LIMB FROM A 
‘STANDING POSITION 
WITH EFFORTLESS 

EASE! 


IMPROVED ENGINE 


IMPROVED BAR 
~~ 


on. — 


NEW CHAIN 


POSS SSS OS SSS SS SS SOS SSSSeseesersesesseseyq 





The newly improved light- 
weight, highspeed direct 
drive MALL 4MG intro- 
duces new speed and power 
to pulpwood and timber 
production. A chain speed 
of approximately 3000 feet 
per minute without fric- 
tional heating is now made 
possivie for the first time 
by the MALL Snap-On 
Roller Bearing. Because 
frictional heating is so 
greatly reduced, up to 20% 
more horsepower is deliv- 
ered to the cut. The new 
MALL ROUTER chain 
literally feeds itself into the 
the cut with a fast, smooth 
routing action. All of these 
amazing chain saw features 
make possible a cutting 
ease never before attained. 
Try the direct drive MALL 
4MG! 


tMALL TOOL COMPANY (25 Ante" citerne aie 
GAS ENGIN! AIR 

a 7758 South Chicago Ave., CHICAGO 19, ILL. . . 

g I want to try the MALL 4MG. Please arrange a FREE demonstration 


8 Name 

' Firm 

8 Address 
' 


staccato eaneneaweneeene 








Forestry 
Employment 





insert one 


members are privileged to 
without 


60-word advertisement in this column 
charge. Forest industries desiring to employ 
foresters may insert advertisements at the rate 
of $4 per column inch. Copy must be received 
by the end of this month for an advertisement 
to appear in the issue after next 

Obviously, the Society cannot re- 
sponsibility beyond making it possible for pros 
pective employee and employer to enter into 
negotiations 


S.A.F 


assume 





Positions Available 





Forester and Timber Buyer for established 
band mill operation. Expanding manage 
ment department offers opportunity for 
advancement commensurate with ability. 
Write experience and salary 
exper ted. 

Roy O. Martin Lumber Company, Inc., 
Box 1110, Alexandria, La. 


giving age, 


management and 
Virginia and Nort 
forester. Permanent 
Salary om 


to conduct forest 
work 
with consulting 
No travel re 
ensurate with experience 
Box B, Journal of Forestry, 
Washington 6, D. ¢ 


engineering 
arolina 


sition quired 


Mills Building, 





Positions Wanted 





arried veteran 
with state agency 
dustry offe op 

preferably in the 
} years formu 


ter r¢ B.S 1951 n 
ved 
private it 
ement 


resent emplo Desires 
re'ocation with 
for 


portunity fe 


ing 
navane 
south or southeast. Experience 
lating and ca:rying 
plans on private estates 

Box A, Journal of Forestry, 
Washington 6, D. ¢ 


out forest management 


Mills Building, 


M.S 


Univ 


Tropical For 
W ashingtor 


years 


Forest! 
Ivicultu re 
married Experience 
ears research, one 
nventory ‘ iratior I 

with educational in 
specializat 
management 
] T 


position 
experience ion 


} ilture 


cal s 
botany. pedolog ¢ 

immi 

ed. Amer 


tomology Entry ermit as 
grant in 


ican sponsors a 


vhen positi¢ 
vailable 


©, Journal of Forestry, Mills Building, 


Washington 6, D. 


er and cruiser Desires position 
sdmir nt ind 
work offering opport idvancement 
Box D, Journal of Mills Building, 
Washington 6, D. C., 


i 
Xu tratior anageme 


inity for 
Forestry. 


iT ‘ 2 il en Six yea . ar all wg 
three and one-half 
tor 


ging operations tel I 
Navy: t vears forest product inspe 


firr 


years 
for nationa knowledge of wood preserva 
and presers 
utilization. Pr 

doing civil engir 
ind related wo 
vould consider elsewhere 
Box CG, Journal of 
Washington 6, D. C. 


two vears wood 
Fore 


mad lo 


tior itive analysis 


sently with [ Ss st Service 
atior 


but 


eering work 


rk Prefer Lake States 


Forestry, Mills Building, 


Mr. Carl Gerhardy of the Los An- 
veles County Parks and Recreation De- 
partment presented a brief review of 
Pro 


and 


proposed “Mountain Recreation 


Angeles County 
the Los Angeles 


District showed 


vram” for Los 
Mr. Paul Bauman of 
County Flood Control 
a series of slides on flood control work 
in Switzerland. 

The 
r. me. 


dinner session. 


at » 


the 


Was ad journed 


Wilson until 


meeting 
by Chairman 
Harold 
for the 
Control 
film and gave a 
talk on the flood 
program and the work being done to 
the m Los 
Angeles County in that connection 
Assistant of 
Peterson, Regional Forester Connaugh 
Assistant 
James were distinguished din 


Following the dinner, Col. 
Los 


Dis 


Hedger, chief 
Angeles 
trict, 


interesting 


engineer 
County Flood 
showed a very 
control 
any problems 


alleviate in 


Secretary Agriculture 


ton, and Regional Forester 
(ieorge 
ner guests. 
There being no further business, the 


2 10:00 P.M 


BIDDISON 


meeting was adjourned at 
Lynn R 
S¢ retaru-Treasurer 


all ol a 
> b> hb 


Kentucky- Tennessee 
Section Holds Annual 
Meeting 
The Kentucky-Tennessee Section of 
the Society of Foresters, 
held its annual meeting 
2-3, 1955, at Mammoth Cave National 
Park, Kentucky. Harry Nadler, of the 


Kentucky Division of Forestry served 


American 
December 


as chairman. Seventy-eight 


progratn 


members attended 


married, 3% 

years experience 
forest research, and for 
tly employed in lumber 


t vith 


greater 
and ad 


reloca 


1 t ion 
t 1 fo vrofessional service 
vancement 
Box F, Journal 
Washington 6, D. 


of Mills Building, 


Forestry, 


married, desires forest 
Western States. Five 
‘ , management in Pacific 

ruising mapping reproduction 
vad location, fire detection and sup 
Experienced in photogrammetric 
methods, use of surveying instruments, ete 
Box FE, Journal of Forestry, Mills Building, 
Washington 6, D. C,. 
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ition in 
forest 


pression 
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New officers for the coming year 
are: 
Chairman, John W. Lehman, Norris, 
Tennessee, with TVA. 
Vice Robert F. Collins, 


U. 8. Winchester, 


Chairman, 
Forest Service, 
Ky. 
Secretary-treasurer, Russell Stadel 
man, Nickey Brothers, Inc., Mem 
phis, Tenn. 
to 
discussion 


In Section ac 
tivities, a held the 
matter of the Kentucky-Tennessee See 
hosts the annual 
Society in Memphis, 
1956. 


addition covering 


was on 


tion lor 


serving as 
of the 
14-17, 


Briegleb, 


meeting 
October 

Philip Southern 
Forest Experiment Station, New Or 
leans, President E L. 
Demmon, and met with other members 
of the the 
1956 he is 


director, 
represented 


Committee for 


ot 


Program 
annual meeting, which 
chairman, 

At the annual dinner on the night ot 
December 2, awards were presented to 
outstanding laymen who had contrib 
uted to forestry in Kentucky and Ten 
Recipients of 
were: for Tennessee,, the Polk County 
Chapter of Keep Tennessee Green As 
by 


nessee. these awards 


which was represented 


sociation, 
Yr. Bradford, Benton, 
for Kentucky, Mr. Wm. C. Johnstone 
of the Kentucky Bankers 
Louisville, Kentucky. 
Mr. C. D. Dosker, Gamble 
at the annual dinner, and 
introduced Mr Henry Ward, director 
of the Kentucky Department of Con 
the 


Tennessee; 
Association, 
Bros., was 


toastmaster 


servation, who was principal 
speaker. 
RUSSELL STADELMAN 


Secretary-Treasurer 


H. G. Wilm Appointed to 
Governing Board of 
Agricultural Research 
Institute 


the 
In 


At the October meeting of Agri 
Research Institute Wash 
H. G. Wilm was appointed as 
a member of the Soard, re 
placing E. L. Demmon. Dr. Wilm, who 
now represents the Society of Ameri 
can Foresters in the Agricultural Re 
search Institute as well as in the Divi 


cultural 


ington, 
CGioverning 





A. R. SMITH 





on head. Special designs quoted upon request. 


10003 S. E. ECKLER AVE. 


TREE MARKING AXES 


The modern method for marking trees. Eliminate all paint problems by blazing and 
stamping trees with your brand. Nothing to carry but a light 2 lb. axe. 4” cut, 27”, 
23” or 18” handles. Priced at $10 each with one 1%” or two %4” hardened characters 


PORTLAND, ORE. 
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on of Biology and Agviculture of the Announcing — the first 


National Academy ot Sciences, re 


ports that their annual Washington complete, authoritative rae) 


meeting was very interesting indeed. 


Several of the formal papers were out 

tanding. Especially noteworthy was 

the address given by Assistant Seecre | FORESTR 

tary Irvin L. Peterson of the U. S. 

HANDBOOK Er 


HANDBOOK 


Department of Agriculture 





All the facts, techniques, 
and vital data of on-the-ground 
forestry — at your fingertips! 


Eight years in preparation, this compre 
hensive Handbook reflects virtually the 
forming me of my election entire literature of forestry in presenting 
Honorary M r of the all of the basic formulas, tables, convert- 


American Foresters ing factors and related data commonly used by 
is an honor highly ap | foresters today 


ilthough I feel have not 


ien trom 


yund on my es vour 


Here is the only reference source to provide Edited fo, th 
my first visit in your coun in quick summary form the tremendous range so a“ 
1933 I have admired the of information needed by everyone with a pro- CIETy OF 
ind successful progress of fessional or commercial interest in the forest AMERICA 
’. S. A. in practical forestry, lands and crops of North America. Covering FO N 
est research work and in for every aspect of practical forestry and its im- RESTERs 
est education. Therefore it gives portant allied fields, the Forestry Handbook 145 Con:,; 
me a great pleasure to be able now organizes the efforts of over 140 specialists Mtributing and 
idays to send, almost every year, representing all of the major forest regions of °nsulting Edito 
at least one or sometimes more of the United States and Canada - 
my former pupils to study in your 


famous schools of forestry and get 


1fcaquninted w forest eonditions 
"= 5 7 uals % & %& 23 INFORMATION-PACKED SECTIONS 
During the last years I have also 
heen happy that some of your Forest Measurements — Forest Man- ment — Forest Range Management 
. , agement: Volume Tables; Yield — Forest Recreation — Utilization 
school of forestry as Fulbright Tables and Stocking; Cutting Budget and Wood Technology — Economics 
students. I feel that in trving to and Annual Cut — Geology and and Finance — Logging — Survey- 
help these young men of both coun Soils — Silvics and Silviculture — ing — Forest Road Engineering — 
tries T can perhaps be helpful to Fire Protectian — Insect and Disease Aerial Photography — Communica- 
itual understanding and Protection — Forest Wildlife Man- tions — Chemistry and Physics of 
tion between agement — Watershed Manage- Wood; Tables, Definitions — Etc 


young foresters have come to our 


cooper 
ind Finnish foresters 


it work the Society REGINALD D. FORBES, Consulting Forester: Editor-in-Chief 


+ 


aeinatrwedlgas eae 0 ARTHUR B. MEYER, Editor, Journal of Forestry: Staff Editor 


promotion of forestry 





nembership re 


estimation. I 








t thanks 


aie caer? Indispensable — In the Field, in the Office. The Forestry Handbook saves 
vant to thank the Society hours of time and work by reducing a tremendous bulk of information 
for the Journal of For to workable, tabular form. Hundreds of illustrations — maps, draw- 
ell known among our for ings, sketches, sample reports, charts, inventory forms — help you 


Now « ~ h numb : of it will visualize procedures, pinpoint the facts you want, minimize paperwork. 
me a dear reminder of the 





d colleagues and good T . 
“4 echniques, Knowledge to Supplement 

} ot er s de yt t i¢ s rT 

” her side of t Your Own Experience. The Handbook THE RONALD PRESS COMPANY 
is your prime adviser in hundreds 15 East 26th Street, New York 10 
of routine and unusual situations: 
modern timber appraisal methods Please send me at once... copies of the 
e forest taxation @ timber contract oon Eee pesthoes @ $15 per copy. 
provisions @ improved fire fighting fied; chherates Tas anne aaa 
techniques e on-the-spot diagnosis (We pay postage when check accompa- 
of ailing trees or stands @ calcu- nies order.) 
lating growth rate from stand data C] Bill me 


THE ONLY @ erosion — = _ 
COMPI ETE t INE servation @ soil development—FEtc. 
1212 Pages 6x 9” Name 
FORESTRY SUPPLIERS, INC. | 744 Ills., Tables eiiaas 


Flexible Binding \\) sine 
JACKSON 4, MISS. Fully Indexed $15 \\ 


With assurance of my 
high esteem, I am, 
Sincerely yours 


EINO SAAR 








C) Bill organization 


(] Check enclosed 
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Members Named to J. D. Gilmour (1886-1955) 
. . ¥ . ° John Douglas Gilmour, 69, of Montreal, Canada, died suddenly on Decem 
$< > © ’ ’ ’ ’ b 
Michigan Registration bee 24. 3886. 
Board Born September 22, 1886 at Doe Lake, Ontario, he attended Ontano Agri 


The aoute :ppointed 5-member cultural College receiving the degree bachelor of science in agriculture, and the 
> e { 0 e¢ o-memope 


Michigan State Board of Registration 


for Foresters held its initial meeting 


University of Toronto where he received a bachelor of science degree in forestry 
in 1911 
Z ; His forestry experience was extensive. At various periods he was a timber 
on December 15th in East Lansing : j ‘ 

: ; = hP ruiser for the Canadian Pacifie Railway, district forester with the sritish 
Members of the board are Kenneth Columbia Forest Service, and for nearly 30 vears was chief forester for pulp 
' ' bor, chairman, Dep: ; rs 
Davis, Ann Arbor, chairman, Depart and paper companies in Newfoundland and Quebec. During the war he was a 


ment of Forestry, School of Natural  ¢onsultant to the Royal Canadian Air Force, later chief forester for H. R. 
Resources, University of Michigan; MacMillan Export Company, Ltd., and in recent years engaged in consulting 
Eugene R. Kuhne, Hart, head, For work, specializing in problems of forest management, economics, and taxation 
estry Associates, Ine.; | I. Noblet, For two vears he was chairman of the Woodlands Section of the Canadian 
Houghton, head, Forestry Department, . and Paper Association, and served on the advisory committee of the 
Michigan College of Mining at h itional Research Council of Canada. He was active in the Canadian Institute 
nologv: Robert E chmeling, Esca of Forestry as well as the Society of American Foresters 

naba, woodlands 
Paper Co.; 


Lansing, , Forest 


& h & 
William R. Kreutzer (1877-1956) 


Michigan Sta niv ty \ .. Kreutzer, 78, of Fort Collins, Colo. died January 2 


} 


Terri 


to have been the first | S. torest ranger, having beer ip 
on August &, 1S9S b Col. W. T. S. May, superintendent oft 
jorado and [ tah, then in the De partment of the Interior 


i Colorado eattle ranch on October 3, 1877, Kreutzer was a young 


Officers elected at 


of forest ranger at a monthly 
were made hie ,O ‘ ot had to feed and clothe himself and furnish his own horses He 
necessary eords, pplicatior sole charge of SUO0DU0O acres of Rocky Mountain timberland. 
s. and related ma prepared Appointed supervisor of the Gunnisen National Forest in 1907, he subse 
, early February quently in became supervisor of the Roosevelt at Fort Collins, and retired 
that a subsequent announ: oi ' from the Forest Service in 1939 ; r 41 vears as a forest officer 
by ade as to time and pla 5 nites Durit ow fil olortul career, ! Kreutzer parti ipated as 3 peace aker 


uld be ; } nd government official in the bitter range wars between cattlemen and sheepmen 


ava - 


tion forms wo 
w shine te applv for reg following the passing of the free range These events were told in detail in a 
the A ct Demian ot ' hiographieal sketch published in the JourRNAL or Forest for Octoher 1947 
ported in the August, 55, issue of > b> > 

F. J. Shulley (1900-1956) 


5, of Chambersburg, Pa., died January 14 after a 


the JOURNAL.) 





26, 1900, at Reading, Pa., Mr. Shullevy was graduated from 


ASK A SATISFIED t d " lvania State Forest Academy at Mont Alto in 1922, and obtained 
CUSTOMER lazrve at Yale in 1924 


| career included employment with the Ohio Division of 


FORESTRY SUPPLIERS, INC. vorestry and the Arkansas State Extension Service, During World War TT, 
JACKSON 4. MISS. he ry : ‘ 7 : Wat Production Board, and ~ ibsequent] was 1n Japan and 


nanagement work. 











World’s most powerful ALL-IN-ONE | 20 MILLION TREES a Year! 


? POWER MEGAPHONE... 7TTy\" S48 ™ Seedlings for Christmas Tree and 
es ; Forest Tree plantings. Transplants 
: for Conservationists, Timber Oper- 
ators and Farmers. All from selected 
seed with good heredity characteris- 
tics. Our tremendous volume means 
wide selection at a price saving to 
you. For example:— 
COLORADO BLUE SPRUCE 
Select 3 yr. S., per 1000... $60.00 


NOTE: Hea AU 

Roots and Sturdy W gor F Catale 

Tops of Musser nile 2€€ g 

Seedlings compared with wholesale planting list. Ask for 
Send for free literature. with ordinary seed- Free Christmas Tree Growers’ Guide 


lings. 
BOX 26B 


’ EQUIPMENT CO., Great Neck, N.Y* [FYYTITTTS- Wea) .1 4h Lee | Pe niana, Pa 
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Seedling conifers shoot up fast 


when overtopping hardwoods are controlled with 


DOW BRUSH KILLERS 


Seedling conifers mature in a surprisingly short time 
when chemical control of overtopping hardwoods releases 
these high-value timber species to proper growing room, 


air, sunlight, soil nutrients and moisture. 


Special-purpose Dow silvicides hit a weed-tree target like 
a shot! Esteron® 245 gives year-around control of most 
hardwood species, including maple, and most brush species 
when used for foliage application, basal bark or frill 
treatment. Kuron*, new silvex formulation, is tough on 
oaks. Esteron Ten-Ten* is useful for control of aspen, 
hazel, alder and willow. 


These special-purpose silvicides allow you to regulate 
costs according to the type of vegetation to be controlled. 
Application to hardwoods can be for the release of planted 
conifer seedlings or as preplanting treatment. Defoliation 
of hardwoods occurs soon after application and terminal 
growth of conifers often doubles after an area is released. 
state federal 


companies and tree farmers are invited. Dow sales and 


Inquiries from and foresters, lumber 
technical men will gladly assist you in this new chemical 
method of hardwood control. THE DOW CHEMICAL COMPANY, 
Agricultural Chemical Sales Dept., Midland, Michigan. 


*Trade-mark. 


you can depend on DOW AGRICULTURAL CHEMICALS 








Consulting . Foresters 


Professional Services Offered by 


Members of the Society of American Foresters 





Land Surveyors Consulting Forest Engineers 


BELANGER and BOURGET 


86 MOUNTAIN HILL, QUEBEC, 
P.Q., CANADA 
Forest Surveys and Forest Management and 
Inventories. Estab- Logging plans. Loca- 


lishing of boundary tions for Wood indus- 


lines. tries. 











GEORGE BANZHAF & COMPANY 
622 North Water Street MILWAUKEE 2 BRoadway 6-2062 


Consultants to the Wood Using Industries 








Keir Cranston, Forestry Consultant 
Service to Industry — Personnel Placement 


1. Listing of men available for jobs 


2. Listing of jobs and employment possibilities 


ippi — Headquarters in the Delta Hardwoods 


1 Southwide Professional Service 





SOUTHERN TIMBER MANAGEMENT SERVICE 
FORESTRY TIMBERLANDS 
SERVICES yIN AND 

FOR TIMBER OPERATIONS 


J. M. BRADLEY—H. E. MURPHY & ASSOCIATES 
205 S. 32nd St., Birmingham, Ala 404 Montgomery Ave., Sheffield, Ala 
P. O. Box 262, Lyons, Ga P. O. Box 964, Auburn, Ala. 











C. D. SCHULTZ & COMPANY 


Incorporated 


*5- < Vancouver, Canada Seattle, USA 
FOnmesters” 








TIMBERLAND MANAGEMENT, INVENTORY AND APPRAISAL 
——OVER 50 MILLION ACRES SINCE 1910 


JAMES W. SEWALL COMPANY 


FOREST ENCINEERS ; 


OLD TOWN, MAINE 


BRANCH: JAMES W. SEWALL CO. (CANADA) LTD}, FREDERICTON, NEW BRUNSWICK 
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Membership Applications 
and Advancements 





IF’ EBRI 


ARY 


\ 


Rky. Mtn. Forest & Re 
Colo Reinstatemer 


Central States Section 


Columbia River Section 


4 


Vf ent G 





Place Your Professional 
Listing in this Consulting 
Foresters Directory 
Cards wil be accepted only from those 
firms having one or more principal mem 
vers holding membership in the Society. 


Rates given upon request 








WILLIAM H. PRICE 
FOREST MANAGEMENT 
Specializing in 
Timber Tax Problems 
2626 W. Lynn—Seattle 99, Wash. 
Al der 7482 








NORTHERN TREE COMPANY 
Professional Forestry Services 
Thomas F. Schweigert, Pres. 

Member, Association of Consulting Foresters 


Penney Building 
Petoskey Michigan 








ALBERT G. HALL 


Forestry Relations Counsel 
Consulting Forester 
Member, Association of Consulting Foresters 


1740 K Street, N.W., Washington 6, D.C. 








Farmcraft Associates, Inc. 


Forest services throughout 
Louisiana and East Texas 
P.O. BOX 4344 
ALEXANDRIA, LOUISIANA 








TIMBER MANAGEMENT SERVICE 


J. E. HALL R. W. MEZGER 
FORESTRY CONSULTANTS 


Technical Assistance to Timberland Owners 
and Operators in the Ponderosa Pine Region 


Klamath Falls, Oregon 








JACK M. HALL 


Consulting Forester 
Appraisals - Selective Marking 
Machine Tree Planting Service 


MOULTRIE, GEORGIA 











POND & MOYER CO., INC, 
Consulting Foresters 


Estimates—Appraisals—Surveys 


Machine Tree Planting Service 


107 HOMESTEAD RD., ITHACA, N.Y. 








YOUR EVERY 
NEED 
FROM 


FORESTRY SUPPLIERS, INC. 
JACKSON 4, MISS. 











FRANK J. LEMIEUX 


Forester 


833 WHITNEY BUILDING 
NEW ORLEANS, LA. 


| 
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Intermountain Section 
Student Grade 
AH STAT! AGKICULTURAI 
ckmant! D. D Shearer 
oper Ne] nh r 


Saenen 


New York Section 
Student Grade 
UNIVERSITY OF NEW YORK 
Miller, R. W. 
R irds, N. A 
tolt W 


Northern California Section 
» KS Y F CALIFORNIA 
S/ . f ty 


ndian Affa 
$4R48R55 
? Calif Div 
Junior, 42R54 
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Bur. of I 
Junior 
Tach 

1 Forester SFS 


1949 
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Forester High Sierra Pine 
. Calif. (Junior, 42R5 
Engineer, Rees Blow Pipe Mfg 
Oakland, Calif Junior 1948 
Forester, Crawford Lbr. Co 
Ju r, 43R 


nic 
522 Henrahan, Porterville 





FOREST PROPERTY 


Estimates—Appraisals—Management 
Prentiss & Carlisle Co., Inc. 


107 Court Street Bangor, Maine 





Reforestation Arboriculture 


S. GAYLEY ATKINSON 
Consulting Forester 
Huntingdon Road 
Huntingdon Valley, Pa. 


WILLIAM A. EASTMAN, JR. 


Consulting Forester 
Complete Professional Service 


SEATTLE 1, WASHINGTON 


410 j. GREEN BUILDING 
"Phone SEneca 2814 





THOMAS G. CLARK, 
CONSULTING FORESTER 


FOREST LAND 
MANAGEMENT CO. 


P. O. BOX 1046 
MORGANTOWN, W. VA 





JAMES W. METEER 


Consulting Forester 
TIMBER MANAGEMENT SERVICES 
Specialist in Continuous Forest 
Inventory with IBM 


R.D. 6 WOOSTER, OHIO 


NORTHEAST FORESTRY SERVICE 
STANLEY MESAVAGE, Consultant 


Forest Management 
Timber Production 
Forest Products Marketing 


HAWLEY PENNSYLVANIA 








Consulting Forester Forest Surveyor 


JOHN STOCK 
Specializing in Adirondack Forest 
and Tax Problems 


Box 311 Tupper Lake, N. Y. 








TREE FARM 
MANAGEMENT SERVICE 


364 East Broadway, Eugene, Oregon 


Protection—Reforestation—Inventory 


Utilization—Research 


Verne D. Bronson, Chief forester, Phone 5-5371 








LOGGING COST ESTIMATES APPRAISALS 
SURVEYS AND MANAGEMENT CRUISING 


INTERMOUNTAIN TIMBER SERVICE 


Know Your Timber Values and Logging Costs 
THOMAS (Tom) C. CLIFTON Tel. 2-4300 


Consulting Forester 1714 N. 16th St 
Boise, Idaho 
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Holland, J. S., 2917 W. St.eet, Ames, lowa Gregory, C. W., 9142 St. Marys, Detroit 
lowa State, B.S.|I 1955 Student, 1955 Reinstatement 
Lorenz, P. R 1134 St Des Moines Howe, W. R 
Jowa; lowa State, B.S.I 1955 Student Manistique, Mich.; Univ. of Mich 
1955 1947; M.} 1947. 
Ouellette, ¢ G 1221 Irvine, Bemidji, Minn Linebaugh P.. Be Asso. Forester, Dept 
Reinstatement Parks & Recreation, Detroit, Mich 
rer Louw, . seec! Ames, lowa State, B.S.F., 1937 
lowa Sti 3 f 955 Student, 1955 Martin, J. | Box 53 Saroda, Mich Mic 
Van Deusen, J. L 202 -’ammel Court, Ames State. B.S.} 1955 Student, 1953 
195 (Student McElroy, J. R 1103 S. Lake Drive, Whi 
hall, Micl Reinstatement 
Park Region Tbr Meyers, W I Supt Dept. Parks & Re 


lowa State B.S.} tior Detroit, Mich Mich. State B 


Forester, Escanaba Paper 


B.S 


VUember Grade 
Wisconsin-Michigan Section Morley, A. (¢ 514 Fifth Ave., Manist 
Student Grade .einstatement 

UNIVERSITY OF MICHIGAN {ffiliate Grade 

0 Schneider, G \ 135 Ahmeek 
i Reinstatement 

Associate 

Asst. Supt Dept 


Detroit, Mich 











New — Leakproof 
Model D-102 


Nel-Spot Marking Gun 


The new improved Model D-102 eliminates leaking of paint into handle when gun is 
layed on its side. Can now be transported in car or even in game pocket without 


Southwestern Section danger of leaking. 


Junior Grade . 

. i. ot ‘at Another Tree Marking Improvement 

Canvon, Ariz teme 

Add the D-102 and its new leak-stopper to all Nelson's other improvements—the re- 
Upper-Mississippi Valley Section versible nozzle to clear plugging—the cap to prevent paint drying out in nozzle— 


_— a oon _ Paint you don't have to stir—a can you screw right on the gun. Nelson continues to 
How, D. C lead the way to improved and more economical tree marking. 


Lorenz, P. R 


~¢ ow ie Order your new model D-102 Today — Dept. JF-2. 
*Over 2,000 Nel-Spot Guns now in service. 


THE NELSON COMPANY tron mountain, mich 














Rootspred 


Tree Planters 


3 models 


Standard 


For heavy, stony soils, steep hill- 
Heeling wheels adjustable 
to line up with tree row on hill- 
Widely used by northeast- 
ern Christmas tree growers. 


side s 


sides 


Lake States 
Same features as “Standard” but 
has scalping middlebuster _be- 
tween coulter and trencher. 


M-55 
Selling at $245 complete 
with timer, 18” Coulter, punc 
ture-proof tires, and heavy cast 


planting shoe this is a planter 
buy! 


only 


models can be used 
tractor with hy- 


These three 
on nearly any 
draulic lift. 


Write for photos, literature 


ROOTSPRED 


St. Petersburg, Penna. 











SILVA COMPASS 


Simpler — More Accurate 
Recommended by foresters for cruis- 
ing. Easier to use, faster, positive. 
Direct course readings. Write for > h 
free literature and instructions. sy 


SILVA, INC., Dept. J, LaPorte, ind. PG 


RANGER 
MODEL 








Photogrammetric 
STEREOSCOPES - STEREOMETERS 
SKETCHERS - PLOTTERS 


HARRISON C. RYKER, INC. 
1209 - 8th Ave. Oakland, Calif. 
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Forestry News 


Southern Conference on Woods 
Arson Called 

Plans are under way for a Southern 
Forest Fire and Woods Arson Confer 
ence to be held in New Orleans, April 
13-14, 1956. 
form the publie of the extreme serious 


Its purpose will be to in 
ness of the woods arson problem in 
the southern states, arouse public opin 
ion against those responsible tor start 
ing wildfires, and stimulate action to 
wipe out the arson menace. 
Instigated by a resolution presented 
on October 4, 
g¢ of the American Forestry Associa- 


1955, at the annual meet 
tion by an array of southern forestry 
and forest industry groups, plans for 
the conference were endorsed by the 
Southern Governors at 
Point Clear, Ala., October 20th, 1955. 
(States represented: Ala., Ark., Del., 
Fla., Ga., Ky., La., Md., Miss., N. C., 
Okla., S. C., Tenn., Tex., Va., W. Va.) 

Major southern forestry groups met 
in Atlanta, Ga., November 18 to map 
out details of the conference. Lowell 


Conterence ot 


Besley, executive se retary-lorester ol 
the A.F.A. 
conference. J. H 


tive 


was elected chairman of the 
Kitchens, Jr., execu 
For 


Assn., which will be the host or 


secretary of the Louisiana 
estry 
ganization for the conference, was 
elected secretary. 

The conference is expected to attract 
than one thousand persons. In 
addition to 
cies, and organizations of the 


officials 


more 


forestry industries, agen 
South, 
entorcement 


publie and law 


officers will be in attendance. 


Oregon State College Observes 
50th Anniversary 
Plans for a special March 3 obsery 


ance of “Fifty Years of Forestry at 





Established 1864 








EVERGREENS 


FOREST PLANTING OR ORNAMENTALS 


EVERGREEN NURSERY CO. 


Sturgeon Bay, Wisconsin 





(reg College” have 


gon State been an 
nounced, 


mark the 


fiftieth year that degree-granting work 


The all-day program will 


in forestry has been offered at O.S.C 
Forestry classes date back to 1892 but 
the regular four-year program was es 
tablished in 1906. 

During the 1,411 
degrees in 


The two 


past 50 years, 


bachelor’s and advanced 
forestry have been conferred. 
living members of the first graduating 
class of four will speak at this year’s 
They are Harold D. Gill, 
Portland, and T. J. Starker, Corvallis 

The tentative anniversary 
ealls for 
semblies ; 


observance. 


program 


morning and afternoon as 


open house at the school of 
forestry, the cabin in Me 
Donald forest, and the forest products 
laboratory; and an evening banquet 


forestry 


At the assemblies, three early grad 
devel 
forest 
management and forest products the 
three 
rorestry. 

Lynn F. state 
forester and a 1914 graduate, will dis 


uates will report on “50 years ot 


opment” in forest engineering, 


departments of the school of 


Cronemiller assistant 


manage 


1919 


cuss developments in forest 
ment; H. F. “Bert” 
graduate, forest 
and L. L. 
vraduate, forest 

Albert Arnst, 


the Lumberman, 


Thomas, 
products 
“Stub” Stewart, 1933 


engineering. 


develop 
ments; 
managing editor of 
Portland. is alumni 
He will edit 


chure marking the event. 


president. a special bro 
William A 
Davies, head of forest engineering, is 
in charge of program arrangements 
Henry 
of the Society of American Foresters, 


( ‘lepper, executive secretary 


will be banquet speaker. His topie will 
he “The Next 50 Years in Forestry.” 
Reservations for the dinner, which is 
expected to draw hundreds of former 
students back to the 
sent to the school. 


campus, can be 


“Farmers” Defined for Louisiana 
Tree Distribution 

A recent 
the Attorney General’s office in Louisi- 


opinion handed down by 


ana defines who is eligible to receive 





SPECIALISTS IN 
FORESTERS’ TOOLS 


FORESTRY SUPPLIERS, INC. 
JACKSON 4, MISS. 
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part: 


forest tree seed 
in two categories, 


who own land 


Peop equiring 
lings « ) placed 

people 
farming purposes. If 
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inelude any 
then it w 
urchase 


not 


the 


farmers, or 
used 
Legisla 


nition of a 


for 
ture hac 
farmer 


fore 


would 
ring in stry, is 
restrict the p 
» seedlings at 
to farm 
our opi 


the 


rs. 

nion that i 
iture that 
which is 


Legis! 

only erson land 

used growing agricultural products 

as de the Legislature, and cer 

tified as such by the agricult | agent 
the parish in which his f 

eated, can purechs forest 


of 50 e 


of 
owning 
tor 
fined by 
ura 
irm is 
ise tree seed 
lings at a price uts per thou 
sand, 
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yf farm prod 


persons owning 
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classified as 


forest tree 


Boy Scouts Receive Rockefeller 
Grant for Conservation Program 


the Boy 


a grant 


lhe National Council ot 
mits of An 


50,000 f 


Aas received 
Rockefeller 
of a fi 


edueation, 


erica | 
the 
support 


se 


of ron Foun 


dation toward ve-yeal 


program in conservation 
announcement 


Chief Scout 


recent 


A. Schuck, 


according a 
by Art 
Exec 

Ted S. Pettit, 
National Cor 
| to direct th 
National 
the 
request of 


hur 

utive 

1954 
has 


who headed the 
servation Good Turn, 


heen e new program. 


The 


Good 


names 

1954 
Turn of Sov Scouts, 
out at the President 
hower, resulted in widespread interest 


Conservation 
carried 
Kiser 
hundreds of thousands 
Bov Seouts, Explorers, 
and their adult leaders. The organiza 
tion plans to expand further 
tional conservation education emphasis 
in an effort to build on this interest 
by the National Conservation 


and activity by 


of Cub Seouts, 


its na 


created 


Good Turn. 


Georgia Launches Fire 
Prevention Crusade 


A Forest Fire Prevention Keep 
Green Conference held in Atlanta, Ga. 
attendance of 1,000 
conference was called by 


and 


in October drew an 
The 
Marvin Griffin and co-spon 
sored by the Forestry Asso- 
and the Georgia Forest Indus 
nmittee. The intent of the con 
a local 


persons. 
Governor 
Georgia 
e1atior 
tries Cor 
ference was to inspire action on 
level to 

the 


ror 


prevent forest fires, action 


neces 


the 


Governor noted was 


the 


which 


future prosperity of 


sary 


state. 


©. H. Stoddard Joins Resources 
For the Future Staff 


Stoddard 


forester 


H. 
consulting 
the 


of Minong, 


and 


Charles 
Wis., 
tor ot 
ers ol 
the 
Future. 
Claw son, 


diree- 
Independent Timber Farm- 
America, has been appointed to 
staff of Resources for the 
work with Marion 
director of the De 


Bureau of 


land use 
He 
former 
partment of the Interior, 
Land Management, 
ts 
organization. 


will 


who heads research 
for 
for the 

with headquarters in Wash- 
D. C., is sponsored and financed 


Ford 


projec in land-use management 
the 
Future, 
ington, 


the 


Resources 


by Foundation 





Education 





Schenck Professorship 
Established at North Carolina 

The School of Forestry, North C 
lina State Agriculture 
Engineering, Raleigh, has 
the establishment 
professorship known as the Carl 
Schenck Distinguished 
Forest Management. 
alumni of Dr. Schenck’s 
more Forest School, led by 
Merck created the 
whose first holder is Dr. T. E. 
the School. 


aro 
College ol and 
announced 
recent of a $25,000 
Alwin 
Professorship 
and 
Bilt 
W. 
professorship, 


Maki of 


in Friends 
famous 


George 


rationand 
o the operator~ 


oO 


This Tree Trimmer has the Compound Lever side cutting head and also 
double leverage due to the pulley which is attached to the curved lever. It 


will sever any branch up to 1'%4 


’ in diameter with the slightest effort. 


Only a side cutting head leaves clean wounds. 
For larger limbs we recommend our No. 44 Pole Pruning Saw with 16” 


blade. 


For your convenience we will furnish both the No. 
tion and the No. 44WE Pole Saw head section 30” 

long fitted with quick changing sleeve connectors, 
Combination Pruner and S 


section 6 ft. 
our WE 
Two complete tools 
. longest section 
72 in... . EASILY 
OARRIED IN 

SMALL CAR 


Length 
30 in. 
30 in. 
72 in 
72 in 


Weight 
Pruner. 234 
Saw IY 
Section 
Section 


Weight. 8 





Total 


This combination 
can be quickly and 
easily assembled to 
make either of these 
two toels: 





14/2 ft. 
14% ft. 


Heavy Duty Tree Trimmer (1'4’" capacity) 
Fast-eutting Pole Saw 
Price, Prepaid $32.70 
8 ft. sections available at additional cost 





BARTLETT 


3015 E. GRAND BOULEVARD, 


1WE Pruner head sec- 
long and extra handle 
known as 
Saw. 

Damage by ice and win en 
w the effect lesse 


bracing materials 


can be avoided, 
of correctly designed 
tree 


1 oft 
ned, by u 


runing tools and wound 


No. 127 PARAGON SAW. This 
curved blade, draw cut pruning saw 
is ideal for all around pruning. Best 
quality saw steel. Easy grip handle. 
8 in. $4.40 

4.95 

5.05 

5.60 


Delivered 
in U.S.A. 


Tus a op weet tool steel 9 aneh Hand Pruner has 
1 blade and K 
Special price $6 
showing a complete 


F ii 
catalog line 


MFG. 
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For over ten years 
a dependable source 


for The University of Washington Col 


Southern 
Pine as assistant 


COMPANY INC. 


Baldwin, Georgia 








Raise your own trees and shrubs from SEEDS. 
Beautiful Evergreens, lovely trees and shrubs fen 
for shade, windbreak, snow fence, erosion con- 


} 


oO fesearel 
trol, ornament, etc. For FREE planting guide f Research, 
Fore sts, W here 


WOODLOT SEED CO., Norway 44, Mich. charge of researel 


and price list write 


nds ar d 








FOREST SEEDS 


of CALIFORNIA icesial 
Since 1952 
R. S. ADAMS A. P. BAAL 


553 CAMPUS WAY Understory 





DAVIS CALIFORNIA| ~ 








... when you plant 
healthy, field grown stock 


from SUNCREST NURSERIES 


e@ A positive assurance of yearly increase in the 
value and beauty of your land. 

@ Quality that is second to none for Tree Farms, 
Water Sheds, Reforestation, Reclamation 
Windbreaks, etc. 

@ Hardy, Northern grown seedlings and trans- 
plants with thick, all-year foliage. 

Look at the unusually fine, healthy seedlings shown here 
They're the kind of planting stock you get from Suncrest, 
where every order is carefully graded and packed under the 
supervision of trained forestry experts. Whether you plant 
for Christmas Trees, Ornamentals, Hedges, Timber Stands 
or Soi! Erosion, it will pay you to investigate the savings 
you can make at Suncrest where only the finest specimens 
of many varieties are grown by specialists 


,onl . . . Your Suncrest Tree 
Profits Never Stop Growing 


Send For Illustrated Catalogue 
And Planting Guide — FREE. 


SUNCREST EVE 
' NURSERIE 


Dept. JF BOX 305 





pointment of Dr. 


partment of 


ment, carrying . 

and silvieulture ot lodgepole pine and 
TREES & SHRUBS 1951 through Sep 
vith the 


Ontario Departn en 


on 


> was 


white spruce 


wer 1955 } 


enlture He i 


the JoURNAI 


the 


as recently 


D. R. M. Scott Appointed 
to Washington Faculty 


lege of Forestry announces the ap 
David 
protessor ( 


Seed Scott received 


the University 
SOUTHERN SEED sage tor oh 
in 1947 and 1950, respectively 

In 1950 and 


Forestry Branch of 


nis B. ». 
if Virginia 
Yale University 


"51 Seott 


Resources 


ial Composition ol 
Matter Contributed by Overstory 
Vegetation to Forest Soil.” 
published 
School of Forestry as Bulletin No. 


AMERICAN 
RED 
PINE 


WHITE 
SPRUCE 


the Canadian 


1 
researen 


in silvies and silvi 
author of articles in 
FORESTRY, 
Chronicle, and Forest Science. His doe 


toral dissertation entitled “An 


JOURNAL OF FORESTRY 


Short Course in Forest 
Photogrammetry 

An intensive five-day course in the 
application and use of aerial photo 
graphs in forestry will be held at the 
College of Forestry, University of 
Washington, Seattle, March 12-16, 
1956. The course will be directed to 
the forester and cruiser rather than 
the photogrammetric enginee! 

The course will include : 

Introduction to aerial photography, 
photo acquisition 5 photo specification s 
and eontract agreement; basic ele 
ments of photogrammetry; forest photo 
interpretation techniques at present in 
use; forest inventory and statistics as 
applied to photogrammetry; transfer 
ot detail trom photos to base 1 ap. 
topographic mapping and control; 
working laboratory problems to illus 
trate lectures and demonstrations ; 


seminar and question pe riod 


be te 


\ NGLETON, graduate assistant 
restry at Purdue University s re 
the $400 Joseph B. Kn 
wood utilization from 
Young, Purdue graduat 
lowship fund was set up 
Burke Knapp in memory of his fat 
Joseph B. Knapp, Purdue '04, suce: 
estern states lumberman, who was in 
ed in fostering research in wood 
zation. This is the first year that 
ard has been given Angleton’s 
yward a Masters Degree, in the 
vent of forestry, is directly re 
lated with the wood utilization program 
He received his B.S. degree from Purdue 
in 1954 


Pulp and Paper Superintendents 
Award Scholarship 

Richard A. Crumpler, third-year stu 
dent in the School of Forestry at Nort 
Carolina State College, has been pre 


sented the third annual scholarship 





A COMPLETE 
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FORESTRY SUPPLIERS, INC. 
JACKSON 4, MISS. 
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FORESTERS 
WANTED! 


Inspecting a standing utility pole prior to treatment. 


Applications are now being accepted for permanent Foreman 
positions outlined as follows: 


@ NATURE OF WORK From April through November most Foremen are oc- 
cupied with the groundline inspection and preservative 
treatment of standing telephone and power poles. The 
Working Foreman is in charge of crews averaging 3-5 
men. 





From December through March Foremen operate right 
of way brush control crews performing selective, basal 
spraying for utility companies. 


@ REMUNERATION After a period of on-the-job training that varies with 
individual capabilities, Foremen can expect to average 
in excess of one hundred dollars weekly in pole inspec- 
tion work, 





@ LOCATION Foremen may be assigned anywhere in the northern 
section of the Middle West and East. 





@ GENERAL QUALIFICATIONS Forestry school graduates receive preference. New men 
can expect to move from place to place every few months. 
Applicants should be between the ages of 22-35 and state 
draft status at time of application. 


Write or Wire: Utilities Division OSMOSE WOOD PRESERVING CO. 
OF AMERICA, INC. 


980 Ellicott St. Buffalo 9, N. Y. 











award of the Southeastern Division of 
METEOROLOGICAL SERVICE the American Pulp and Paper Super 


Fire Danger Rating . . . Weather Modification intendents Association. 
Forecasts and Advisories . . . Instruments Announcement of the selection of 


J. B. “Ben” Melin R. Kirkpatrick Crumpler to receive the $200 award 
2806 32nd Ave., S. 1805 N.E. 141st Ave. was made by Dr. Richard J. Preston, 
Seattle 44, Wash. Portland 20, Ore. dean of the School of Forestry at 
State College. 


Presentation of the award was made 











Twenty-Sixth at a meeting of the faculty of the col 

lege’s School of Forestry by 7: 

PANAMA Barnes of the Champion Paper and 
Fibre Company, Canton, N. C. 

Anniversary The Southeastern Division of the 

B. B. Fan Drive Pumps American Pulp and Paper Superin 

B. B. Slip-on Units tendents Association of which Barnes 

Pump and Engine 


Slip-on Units Complete 
Pump, Engine, Tank, 
Completing Materials, 
All on Steel Skids sion. 


Compensating By-passes 
High Pressure Hose Industrial & Private 
Pistol Grip Cut-offs 
Combination nozzles Emanuel Fritz Honored 
Vacuum Lift Systems at Western Conference 


Emanuel Fritz, consulting 


is chairman, established the scholarship 
award at North Carolina State College 
in 1953 as a means of promoting for 


estry in the area served by the Divi 








lorester 


Automatic Float Valves 
Tree Marking Guns 
Pressure Type 
ryan _ mentee California, was presented with the 1955 
a Annual Western Forestry Award at 
Flame Guns the closing session ot the Forty Sixth 
Angle Gauges Annual Forestry Conference of the 


For Estimating Western Forestry and Conservation 
sasal Area 


for the California Redwood Associa 
tion and professor ol forestry, emer 


itus, School of Forestry, University of 


Association in Portland, Ore., on De 
eember 9. The plaque, is awarded each 
year in “recognition of distinguished 
PANAMA PUMP co. achievement in the field of forestry.” 
P.O. Box 689 Emanuel Fritz was professor of for 
Hattiesburg, Mississippi estry at the University of California 
from 1919 to 1954 and has served as 
consulting forester for the California 
Redwood Association since 1934. He 
When writing to advertisers mention is a Fellow of the S.A.F., and past 
the JOURNAL OF FORESTRY editor of the JouRNAL OF ForESTRY 


In 1935, he organized the Redwood 


Write For Free Catalog 
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WATER when and where you want it! 


ON THE JOB - ON THE SPOT 


‘with HAR ODIKES es KEEPING AMERICA GREEN 
Portable Canvas Water Tanks 


THE ECONOMICAL AND EFFICIENT WAY 
TO CARRY AND STORE WATER. 


| 

| 

EXCLUSIVE FEATURES 

@ Self Supporting ®@ Easily Back-packed 
| @ ideal for Relay Pumping ®@® Easily Transported 
| Available in 150 & 300 gallon sizes 


A WATER SUPPLY AT THE SCENE OF THE FIRE 


; 


Write TODAY for Full Information and Price 


HARODIKES INCORPORATED 


NORTH DIGHTON, MASSACHUSETTS 
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Logging Conference, which became the 
Redwood Region Logging Conference, 
of which he is executive-secretary, in 
1948. He was an early member of the 
Save-the-Redwoods League and _ has 
served for vears as one of their coun 


cillors 


L. J. Freedman Honored 

Louis J. Freedman, president of the 
American Pulpwood Association, has 
received the New England Council's 
{th annual Forestry Award for dis 
tinguished service in forest manage 
ment. The citation came at the Coun 
eil’s 3lst annual conference at which 
Raymond H. Trott, president of Rhode 
[sland Hospital Trust Co., was elected 
council president. 

Freedman is vice president in charge 
of woodlands for the Penobscot Chemi 


eal Fibre Co., Great Works, Maine 


Paul R. Kevin Joins 
Consulting Firm 

After 51 vears of service in publie 
forestry, Paul R. Kevin retired on 
November 30 to aecept a position with 
the firm of Hammond, Jensen and 
Wallen, consulting foresters of Oak 
land, Calif. At the time of his retire 
ment Mr. Kevin was in charge of co 
operative forest management in the 
Division of State and Private For 
estrv, California Region, U. S. Forest 
Service. Before transfer to the re 
cvional office in 1934, Kevin had served 
as ranger and timber staff officer on 
the Lassen, Plumas, and Stanislaus 
National Forests following early tim 
ber cruising assignments that, begin 
ning in 1924, took him through most 
of the Modoc, Plumas, Stanislaus, and 


Sierra Forests 


K-T Forestry Co., Inc. 
Declares Dividend 

The K-T Forestry Company, Ine., 
an organization of some forty for 
esters engaged in purchase and man 
agement of timber lands, declared a 5 
percent stock dividend for each of the 
calendar years 1954 and 1955 which 
was paid December 31, 1955 

This company was organized in 1953 
as the result of a study by a committee 
of the Kentucky-Tennessee Section of 
the SAF. The purpose of the company 
is to provide an opportunity for for 
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esters to participate in the ownership, 
management, and operation of forest 
land. Most foresters have insufficient 


funds to acquire and operate forest 


lands on their own. However, the 
committee thought that by pooling the 
resources and skills of a group of for- 
esters, it would be possible to provide 
such an opportunity otherwise not 
ivailable. 

The company has purchased 600 
ieres and 1s acquiring 150 acres more 
n Bell Kentucky. 
Nadler of Pineville, Ky., is company 
president, J. W. Norris, 


Tenn., treasurer. 


County, Harry 


Lehman, 


Robert Forbes Joins Canadian 
Publication 

Robert H. Moscow, Idaho, 
joined the editorial staff of the British 


Columbia Lumberman on January 2. 


Forbes, 


Forbes is a forester who has for a 
number of years been engaged in tree 
lance writing on forestry subjects. He 
Van- 


with his 


will make his headquarters in 
couver, B. C. in connection 


new position. 


St. Regis Man Heads 

Florida Forestry Association 
Meeting in 

the Florida Forestry Association went 


Gainesville in December, 
on record as endorsing a long range 


forestry program for the state and 


re-elected its officers and directors. 
Aims of the program, that had been 
Florida Forestry 


Council, are to bring about state-wide 


developed by the 


fire control, undertake a study of for- 
est land tax problems with a view to 
equalization on a state wide basis, give 
impetus to training on both profes 
levels in 


sional and subprofessional 


forestry, and continue to sponsor re- 
search work in forest geneties at the 
University of Florida. Justin R. Wed- 
dell, St. Regis Paper Co., 
president of the association. 
G. Geltz, of the School of 
Gainesville, is secretary. 


Pensacola, is 
Charles 
Forestry, 


Northeast A.P.A. Engineer 
Appointed 

Effective December 1, James S. Hen 
sel was appointed northeastern log 
ging engineer for the American Pulp 
Association, according to i. @. 
Freedman, A.P.A. president. 


Hensel had been assistant professor 


} 
wood 


at the New York State Ranger School 
at Wanakena since 1946, with experi- 
ence prior to that year in pulpwood 
procurement and operations. Hensel is 
a graduate of the Ranger School! and 
holds a B.S. in from the 
University of Michigan and a masters 
State University of New 


Forest ry 


from the 


York 


New Consulting Firm Announced 


Ine., with 
headquarters in Asheville, N. C., has 


Commercial Foresters, 
heen organized to furnish professional 
forestry services in that area. 
Richard A. Wood, Thomas A. Hud 
ens, and Harvey R. Price are the prin 
These 
three men are graduate foresters and 
members of the S. A. F. 
together more than fifty vears of com 


cipals In the new company. 
They bring 


bined experience, most of which was 


acquired in the Southern Appalachian 


region. 

Price and Hudgens will devote their 
full time to the new venture while 
Wood will retain his present connee 
tion with Gordon 


Lumber ( ompany, 


Ine., of Asheville, and give only part 


time to the new firm. 
Their aim is to furnish a complete 
professional service to landowners and 
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COMPLETE INVENTORY 
CRUISING SCALE 


Hypsometer 
Biltmore Scale 
Rigid When Open 
Flexible 6-foot Steet Tape $3.00 EACH 
Handy Chrome-plated Case 134” Dia. 
IMMEDIATE DELIVERY 
CARL W. GETZ, President 


KURFEW, INC. 
Lansdale, Pa. 








_————————— 
————— LS 


Calders’ Forest Road 


ENGINEERING TABLES 


Complete tables for field work on 
waterproof paper and acetate cover. 
Sent on approval Price 5.00 
LESTER E. CALDER and DOUGLAS G. CALDER 
1828 Hilyard St Eugene, Oregon 











Best Infringers and 

imitators warned 
Best 
Chrome 
Steel— 
Strong, 
Durable 


3 Patents 
material. Sold by 
the thousands. 


THE RENOWNED 
CHARLES H. RICH 
"Forest Fire Fighting Tool” 
Write for Prices and Descriptions 


WOOLRICH, PA. 


Geneva Rich Bickel 














3 FORESTER’S WORKHORSES 
With Excellent Performance 


HALE Portable 


U. S. Gallons Disch. Press. 
Per Minute Lbs. Per Sq. In. 


60 90 
FZZ 100 70 


50 60 
FZ 300 10 
15 200 
HPZF 45 100 


Pumping 
Units 


These 3 Centrifugal pumping “Work- 
horses” provide a remarkable range of 
volumes and pressures for efficiently 
fighting a wide variety of fires. All three 
units are conveniently portable by two 
men; can be easily mounted or carried 
on any type of apparatus or truck for 
fighting fires while in motion from 
booster tank; often used to pump from 


Below—HPZF shown in action. 








A COMPANY 
WHO CARES 


FORESTRY SUPPLIERS, INC. 
JACKSON 4, MISS. 











inaccessible water source into major 
pumper, or to fight fires direct through 
long line of hose. 

Write today for circulars on Models FZZ, 
FZ and HPZF—at least one of which is sure 


to meet your fire fighting requirements. 
Ask for demonstration; no obligation. 


HAL FIRE PUMP CO. 


Conshohocken, Pa. 
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CUT COSTS 907 forest industries covering the entire’ the same period are Charles A. Con 

field from reforestation and land man-  naughton, regional forester, U. S. For 
PREVENT ACCIDENTS agement to the harvesting and market est Service, California; George L 
ing of forest products. Particular em Drake, forestry consultant, Washing 


phasis will be placed on their knowl ton; DeWitt Nelson, director of nat 


@WASH WINDOWS edge of the Appalachian hardwoods ural resources, California; and Henry 


although their field of operation will Schmitz, president, University — of 

FOUR STORIES HIGH not be limited Washington. Other members ol 
A.F.A.’s board and the year of ex 

REMOVE LIGHT GLOBES 60 ft. up piration of their terms are as follows 
ePRUNE TREES & PICK FRUIT Allied Stanley G. Fontanna, School of Nat 
ural Resources, University of Michigan 
(1956); David V. Hagenbarth, Mon 
tana (1957); Mrs. Katharine Jacksor 




















Save-The-Redwoods League 


Plans Expanded Program Lee, New Hampshire Natural Re 


“di At the annual meeting of the Save sources Council (1957); George W 
OF USES! aX the-Redwoods League held recently in Merck, New Jersey (1956); Robert 
cee tome G San Francisco, Arthur FE. Connick was W. Sawyer, Oregon (1957); H. B 
. re-elected president of the League for Shepard, Massachusetts (1957); Philip 
the ensuing vear. Elected to the board W. Smith, Pennsylvania (1957); Ed 
of directors of the League. besides Ward P. Stamm, Oregon (1956) ; 
President Connick, are Dr. Ralph W. James J. Storrow, New Hampshire 
Chaney, William E. Colby, Francis P. (1956); George O Vhite, Missouri 
Farquhar, Dr. Caryl P. Haskins, Ed (1996). 
rie Hohfeld and Charles P. Howard. 
ierald Hl. Ilagar was elected as a new 
member of the board of directors. Dh 
Robert Gordon Sproul, University of Some 300 persons participated in the 
California, is treasurer of the League, Second National Watershed Congress, 
and Aubrev Drury is administrative held in Washington, D. C., December 


Second National Watershed 
Congress Held 














Send for Free Catalog 
DEPT. J . 300 S. Los Angeles St., L.A. 13, MA 6-9397 


secretary. 5-6. Primary interests of the delegates 


The membership of the League is Were in seeking ways and means for 
now 18.000, it was reported at the deve loping ¢ local support for watershed 
BAKED ENAMEL meeting, but it was emphasized that development, facilitating application of 


| METAL FORESTRY SIGNS additional members are desired to help federal aid, and comparing on-the 


carry out the League’s program of fon ground progress of local watershed 


est preservation, including the Avenue projects 


of the Giants, Humboldt County. Cal 
POSTED fornia = oo ov“ B.C. Man Heads Western Forestry 
John E Liersch, Powell River Co.. 


ie iesencons & a A.F.A. Elects Directors ies Giese em ahead 
EDWIN P. GUY Sy LOCATION Karl T. Frederick, chairman of the P 
MARKER of hoard of the New York State Conser Conservation Assn. at its 46th annual 
realness vation Couneil and a director ot conterence in Portland, Ore., December 
For WOODLAND BOUNDARY MARKERS—NO y . 1. ages Sore 7-9. He succeeds Emmit R. Aston, 
TRESPASSING & FIRE WARNING SIGNS— \.F.A. since 1937, has been reelected ¢ ‘ ' if 
CRUISER TAGS, etc., ete., made to your spect- to serve as a director of A.F.A. for the Biles-Coleman Lumber Co., Omak, 
Geations. Write for quotetions on ell your sign 1 Wash. George C. Flanagan, Elk Lum- 


needs }-vear term beginning January 
A IND COMPANY a : r C , . “0 , ‘lecte 
sete - 1956. New members of the board for ber Co., Medford, Ore., was elected 
first vice president. 


president of the Western Forestry and 


5036 Thomas Ave. So. 








eee Minneapolis 19. Minnesota came 


Midwestern Shade Tree 


ero Kamp-Pack ™ 
Gu, The 11th annual meeting of the Mid 


western Chapter of the National Shade 
“OUTDOOR FOOD” HELPS RANGERS, na Coch “ind “= be sre February 
FORESTERS, TRAVEL LIGHT and FAST 22-24, 1956, in the LaSalle Hotel, Chi 


cago, Illinois. The purpose of the or 


> 
"7 Delicious non-perishable food is concentrated for easy 
carrying. 25 pounds finished food weighs only 9 pounds. 
Nothing to add but water. 12 full meals in waterproof '!"8 
foil packets. Used by forest rangers as regular food for 
lookouts, emergency food when fire-fighting. Used by 


foresters, too. FAST EFFICIENT 


Write for KAMP-PACK booklet and Bernard INSTI- SERVICE 
TUTIONAL FOOD LISTS for 4e-man lumberjack meals. 
FORESTRY SUPPLIERS, INC 


BERNARD FOOD INDUSTRIES... 2 plants to serve you JACKSON 4, MISS. 


P O. Box 487, San Jose, Calif. ° 559 West Fulton Street, Chicago 6, Ill. 


ganization is to encourage the plant 
of more trees and ornamental 
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shrubs, to raise the standards of tree Laboratory at Madison, Wis., bringing 1937 this leading publication in south 
care practices by dissemination of research results to industry and relay ern agriculture has honored men 
knowledge gained through laboratory ing research problems to the Labora “whose devotion and contributions to 
research and field work and to promote tory for study and solution. agriculture have gone far bevond the 
more friendly cooperation among those W. H. McComb, assistant state for line of duty.” In announcing the 
engaged in arboriculture. Membership — ester of Georgia, and Page are develop award in its January 1956 issue, The 
s composed of commercial arborists, ing plans to contact smaller sawmills Progressive Farmer listed Mr. Flory’s 
city foresters, park personnel, nursery in an effort to begin a program of contributions to South Carolina ag 
men, educators, research scientists, and = sawmill improvement to reduce mis culture in forest fire protection, help 
others interested in the propagation manufacture of lumber and to develop and advice for good forestry practices, 
nd care of trees and shrubs more efficient cutting practices and reforestation, and the improvement of 
The program is primarily directed profitable utilization of slabs, edgings, the state park system, all under M1 
to discussion of problems of concern to — tops, and other products now consid Flory’s admininistration of the Fo 


those who perform tree work in the — ered waste estry Commission’s programs. 


midwest, but included also are topies 


ot te est to i ho SLs Om all ser . ° 
eee | State Forester Honored for Supervisor Appointed for 
aii Service to 8. C. Agriculture Custer National Forest 


State Forester Charles H. Flory was William J. Lucas, assistant super 





Public selected by The Progressive Farmer as Visor on the Sawtooth National Forest, 
Man of the Year in Service to South win Falls, Idaho, has been appointed 

New Service to Carolina Agriculture. Each year since @S Supervisor ol the Custer National 
Geenate se Forest, with headquarters in Billings, 
Mont., according to Regional Forester 


Rufus H. Page, jointly employed by 





the Southeastern Forest Experiment 





Station and the Georgia Forestry Com 


! sine, has commenced a cooperative = y Ss A M E D A Y 
program ot forest utilization research , os H } PP I NG 
in Georgia. He will be located at the Pr “Sy T _ 
Georgia Forestry Center, near Macon. | ie ‘ SERV Ic E 

A rraduate of North Carolina State : FORESTRY SUPPLIERS, INC. 
College in 1935 with a B. 8. f » JACKSON 4, MISS. 


strv, Page has served as assistant ex 











tension forester for North Carolina, 
extension forester for Alabama, supe 
visor of the Bladen Lakes State Forest 
in North Carolina, as a consulting for 
ster and }) ilpwood dealer, and pro 
curement forester for paper and fibe 
eoncerns. He served 5 years with the 
U. S. Navy during World War ITI. 
Page will devote considerable effort 
to wavs and means of utilizing the less 
narketable hardwoods. He will also 
serve as the U. S. Forest Service and 


Georgia Forestry Commission liaison 


representative between Georgia timber THE LOWTHER 
ndustries and the Forest Products CHARLES H. FiLory 
— = TREE PLANTER PLANTS 


LITTLE BEAVER ommDueR pase ATTACHMENTS 10,000 SEEDLINGS PER DAY! 


With the Lowther Tree Planter, trees 

are properly planted for maximum 

survival in any soil because they have 

been given the right start. 

Three distinct models available to 

cover all soil conditions and terrain. 
a 


Little Beaver Tree Girdler, eel er ee 
girdle around tree at walking For details, write: 


speed. One man will girdle more rush and Pruning Saw attach. A Post Hole Auger designed for 
eres per day than several mem ments to take care of any brush one man operation, doing the THE HARRY A, LOWTHER COMPANY 
wsing ether methods. eutting or pruning job, four foot work of heavy equipment diggers, 

sections may be added te get holes quickly and easily made is 


See ee St taverth ment” 8 SS attached tor weed Srihing. INDUSTRY AVE., JOLIET, ILL. 


FOR DETAILS SEE YOUR DEALER OR WRITE: By The Makers Of The Famous 
HAYNES MFG. CO. uvineston, texas,u.sa Lowther C-Savw 
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P. D. Hanson 
Lucas graduated from the School of 
Forestry, University of Idaho. He be 
ean work in the Montana-Idaho Re 

the Forest Service as range 

r in 1937. 


pointment as district ranger on a Wyo 


Following his ap 


ning Torest in 
vears in military service. 

Upon his release from the Army, he 
served as ranger on the Salmon Forest 
and as assistant supervisor on the Saw 
tooth He has also completed numer 
ous special assignments in range man 
agement work. 

Mr. Lueas sueceeds Frank Curtiss 
who was transferred to the regional 


office in Missoula 


Portland Forester Transferred 
to Denver 
Il’s transfer from the 
rion of the For 
il, Ore., to head 
activities in the 
Division at the 
Regi ffice has been an 
nounced by Regional Forester J. Het 


bert Stone In the new 


al Of 


assignment, 
which was effective December 4 Carrell 
will be in charge of timber inventories, 
planning of timber harvest, and forest 
planting programs on the national for 
ests of the Rocky Mountain Region in 
Colorado, Wyoming, and South Da 
kota 

For the past three years Carrell has 
been assistant to the chief of the In 
formation and Education Division in 
the regional office in Portland. 

Carrell graduated from the Universi 
ty of Washington College of Forestry 
in 1937. In 1946 he beeame district 
forest ranger on the Clackamas Ranger 
District of the Mt. Hood National For 
est Here he 


and executing timber disposal which 


had charge of planning 


became the large in volume of any 
national forest ranger district in the 
United States. For his work he was 
lected, in 1949, to receive special 
trom the Secretary ot Ag 


forest 


<¢ 
recognitiol 


as the outstanding 


> year 


U.S.C.S.C. Announces Northwest 
Positions Open 
The Northwest Board of U. S. Civil 
Examiners has announced an unassem 
hled examination for Forester, GS-7, 
per year, for employment by 
the Bureau of Land Management and 
the Bureau of Indian Affairs, Depart- 
ment of the Interior, for duty in the 
states of Oregon, Washington, Idaho, 


Montana, and in the Territory of 


1941, he spent four 


JOURNAL OF FORESTRY 


Alaska. Civil Service Form 57 ane 
eard Form 5001-ABC, necessary tor 
application, may be applied for at any 
post office Completed applications are 
to be forwarded to the Executive Se 
retary, Department of the Interior 
Northwest Board of U. S. Civil Serv 
ice Examiners, 1001 N.E. Llovd Boule 
vard, P.O. Box 3537, Portland 8, Ore 
Further information may be 
from this 
ee 


secured 
Elevent} 
Civil Service Region at either 
Loussae-Sogn Bldg., Anchorage, Alas 
ka; or 302 Federal Office Bldg., Se 
attle 4, 
open indefinitely 


Board or from 


Wash. The examination is 
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I. E. L. Power Saw 


One of the problems that operators 
an ordinary chain saw 
is the lack of throttle response when 
the position of the saw is changed. Ir 
the improved model (HM) of 
power saws “Little Buz,” 
has been eliminated by using a modi 
fied Tillotson 
and an I. > L 
Field 
response, no matter in what position 
its full 
The 24-lb. HM eliminates the back 
stream of sawdust by a new style pro 


diaphragn carburetor 


engineered fuel pump 
reports show instant operating 


5 horsepower engine is used 


tective metal strut which stops the back 
flow of sawdust and directs it down 
ward away from the face of the op 
erator. 

The Model HM also is designed wit! 
a raised gas tank aperture to prevent 
foreign matter being washed into the 
gas tank. The lack of pressurization 
in the gas tank 
the gas tank cap. 


eliminates leak or 
weepage Tron 

The manual type oiler, standard 
equipment on the Model HM, is raised 
at the rear portion of the casting to 
enable the employment of a funnel 
when filling. The oiler control is situ 
ated in a handy position so the oil 
flow can be controlled without having 
throttle. 


accessory is an automatic oiler whicl 


to release the An optional 
ean be installed easily. 

Improvements include: smaller-sized 
radiused step plate, shut off switch 
close to operator’s index finger, one 
piece solid cast gas tank and cowling, 
modified safe exhaust manifold and 
improved reed valve held by a new O 
ring. Another feature of the Model 
HM is the spark plug guard which 
guards against any possible shock t 
Cutter attachments are 


to 32” lengths. 


the operator. 


available in 18 





PACKS THE SOCK 
TO HANDLE ROCK! 


‘aterpillar-built units 


the winter n 


286 HP CAT* D9 Tractor with No. 9A Bulldozer picked 
by Collins Pine Co. to pioneer in rough going 


at a 73,000-pound D9 (as equipped 
north 
In many spots, th D9 pioneered 
With its 2S6 HP heft, it handled 


material from rocky patches to boulders, maintaining a 


oneering a logging road for Collins Pine Co 
t of ( hie ster, ( alif 


work on 40-45 slope q 


ady S-hour-a-dav, 5-dav-a-week pace 
As big and rugged as the D9 is, it is also easy to 
operate. Here are some reasons why: 
@ Hydraulic boosters provide power steering and braking. 
@ Long 7-roller track frame improves stability, flotation 


and ride. 

@ “In-seat” starting with single lever control insures fast 
starts in any weather. 

@ Adjustable seat, all-round visibility and easy access to 


all controls make the operator’s job simpler. 


All in all, from its completely new 286 HP Caterpillar 
track shoes for 
longer wear, the D9 is built to set new production stand 
The first track-type tractor with a 


turbocharger, it is available with torque converter OF 


Engine to its tough “water quene hed” 
ards in the woods 


direct oil clutch drive, so vou can match the drive to 
vour job needs. Ask your Caterpillar Dealer to show 


vou how it can step up your production! 


( aterpillan Tractor Co., Peoria, Ill.. U. S. A. 


CATERPILLAR’ 


*Caterpiliar and Cat are Registered Trademarks of Caterpillar Tractor ( 





Miore Power Per Pound 


That’s the key to bigger profits from production cutting ... 
more power per pound. And that’s what Homelite gives you in 
the new 5-20 Chain Saw. It’s packed with power for fast cut- 
ting. You get a full 5 hp delivered right to the chain. Yet it 
weighs only a light, light 20 pounds for easy operation. Most 
important, it stands up under the grind with a minimum of 
down time and lowest possible maintenance. 14” and 18” 
plunge cut bows or 14” to 60” straight blades are interchange- 
able. New attachments for clearing or brush cutting are now 
available. Get your key to bigger profits. Send for information 


on the complete line of Homelite ¢ hain Saws today. 


t PE NO4 = 
ie Fi 


MELITE 


A DIVISION OF TEXTRON AMERICAN, INC. 
SoPvice 


4102 RIVERDALE AVENUE ¢ PORT CHESTER, N. Y 
Canadian Distributors 


Terry Machinery Co., Ltd., Toronto, Montreal, Vancouver, Ottawa 





